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THE N-R4YS: ABE THEY EEAL OR ILLUSORY? 

Just why English and German scientists have been 
uniformly unsuccessful in detecting the strange emana- 
tions to which Prof. Blondlot, their discoverer, has 
given the name "N"-rays, and why French physicists, 
on the other hand, furnish more convincing proof of 
their existence every day, is one of those scientific 
anomalies for which no adequate explanation can ever 
he offered. French eyes are certainly blessed with no 
greater clarity of vision than those of Englishmen; 
and yet the fact remains that Blondlot's rays, or at 
least the more important phenomena of which they are 
the cause, have never been observed by any but Blond- 
lot, Charpentier, and a few French investigators. The 
prompt reply with which each objection to the exist- 
ence of the N-rays is met by Blondlot in the form of 
experimental proof, and particularly the photographic 
evidence of N-ray activity that is now offered, would 
seem sufficient to dispel whatever doubts may still 
linger. 

What the N-rays are has not been determined with 
any greater certainty than has attended similar in- 
quiries into the nature of the Roentgen rays. Only 
their effects have thus far been studied. How the 
emanations were discovered is probably well known 
tc readers of this journal who have followed the ac- 
counts that we have published from time to time of 
Blondlot's work. A brief recapitulation, however, may 
not be out of place. 

In his experiments on the rapidity of propagation of 
the~Roentgen rays, Blondlot noted effects that could 
be explained only by assuming the existence of undis- 
covered radiations. Experiments with other bodies 
than a Crookes' tube confirmed that assumption. A 
Welsbach burner, a Nernst lamp, flint exposed to the 
sun's rays, rapidly-vibrating sonorous bodies, the sun, 
and many other substances were found to be radio- 
active, to give off rays that resemble both heat-waves 
and Roentgen rays — heat waves in so far as the rays 
were absorbed by the slightest film of water, Roentgen 
rays in so far as they penetrated aluminium with ease. 
By far the most startling announcement that has been 
made by any investigator who has made the N-rays a 
special study, comes from Charpentier, who boldly pro- 
claims that the human body sends forth N-rays. That 
it should be possible to measure the force exerted in 
muscular contraction, to note the activity of the brain 
and nerve centers, and, indeed, to trace by substances 
rendered phosphorescent, the general arrangement of 
nerves in the human system, seems more like a fan- 
tastic Jules Verne dream than a scientific achieve- 
ment. And yet this is what Charpentier claims that 
he has done. 

In Great Britain and Germany, as we have said, the 
existence of these puzzling emanations has been boldly 
denied. At the University of Glasgow seven skilled 
observers of one experiment were unable to note any 
of the characteristic phenomena of the rays. In Ger- 
many, Prof. Lummer has ingeniously shown that many 
of the Blondlot experiments can be imitated without 
employing any of the means prescribed by Blondlot, 
and that the effects observed may be referred to pro- 
cesses taking place in the eye itself. It has also been 
suggested that the dilation of the pupil, which occurs 
when the attention is fixed upon an object, may ac- 
count for the peculiar manifestations recorded by 
Blondlot and Charpentier. A well-known British 
scientist offers the fanciful explanation that self- 
hypnotism due to the fatigue of the optic nerve is the 
cause of the N-ray phenomena. In a word, most if 
not all of Blondlot's opponents seek to account for the 
N-rays by classing them with optical illusions or by 
considering them purely subjective perceptual processes. 

However plausible these theories may be, they most 
certainly fall before the incontestable proof afforded 
by means of objective instruments of precision. Blond- 
lot has demonstrated the existence of his N-rays by 



photography. Furthermore, he has actually measured 
the wave length of the rays both by means of the dif- 
fraction grating and Newton's rings. Surely it cannot 
be contended that the photographic plate is subject to 
hallucinations; nor can it be said that optical illusions 
have measurable wave-lengths. 

If the N-rays do exist, what are they? A satisfactory 
answer cannot be given until we know more of radio- 
activity, and until the information thus gathered has 
been properly classified. The Roentgen rays were dis- 
covered several years ago. And yet, how much of their 
true nature do we know. Even the radio-active sub- 
stances discovered long before radium burst upon us 
are still puzzles. 

If the N-rays are still but little understood, we may 
nevertheless attempt to classify them with other un- 
dulatory phenomena. It will be remembered that by 
means of the old periodic law of chemistry it was pos- 
sible to tabulate the chemical elements according to 
their properties and their atomic weights in a sequence 
that brought out their relation to one another strik- 
ingly. ' Wherever gaps occurred, it was reasonable to 
infer that they would be filled by elements still to be 
discovered — an inference that was more than once 
justified. By a similar tabular arrangement, the N-rays 
may be shown to fill a gap in the series of undulatory 
rays. In rate of vibration and length of wave there is 
a difference so vast between the shortest electrical 
waves (0.60 millimeters) and the longest heat waves 
(0.024 millimeters) that the N-rays with their average 
wave length of 0.2 millimeters may well be assumed to 
fill the intervening gap. 

«n, » . 

SUBMARINE MINES ON THE HIGH SEAS. 

It is the opinion of a well-known officer of the 
United States navy, a leading expert on the subject of 
submarine mining, that both the Russians and Jap- 
anese have been sowing the waters in the neighborhood 
Of the Liao-tung peninsula with submarine mines on a 
most extensive scale, each of the combatants aiming 
to render the harbors and roadsteads and the courses 
that would naturally be followed by the enemy's war- 
ships so perilous that they would either keep clear, or 
if they did venture into these waters, would do so at 
the imminent peril of losing their ships. 

That such a policy has been followed with reckless 
abandon is suggested by the fact that during the present 
war no less than eight vessels, from the 15,000-ton battle- 
ship down to the small torpedo boat, have been either 
disabled or entirely destroyed by contact with mines. On 
the part of the Russians, as far as can be made out from 
dispatches, the torpedo cruiser "Yenesei," ■ the pro- 
tected cruiser "Boyarin," a torpedo destroyer or a 
torpedo launch, and the battleship "Petropavlovsk" 
have been utterly destroyed by these deadly weapons, 
while the "Pobieda" was so badly injured as to have 
difficulty in getting back into the shelter of Port 
Arthur. The Japanese acknowledge that they have lost 
by the same instrumentality a torpedo boat, the pro- 
tected cruiser "Miyako," and the battleship "Hatsuse." 

Both the Russians and Japanese freely admit that 
they have resorted to mine laying, the latter claiming 
that the "Petropavlovsk" was sunk by mines that 
were placed for the express purpose of intercepting 
Admiral Makaroff's fleet on its way out through a cer- 
tain channel that led from Port Arthur. It seems also 
to be pretty well established that one form of mine 
that has been freely employed makes use of connecting 
cables between two or more separate floating mines, 
the idea being that if the ship does not happen to hit 
the mines themselves, her stem will engage the con- 
necting cable, and as she moves forward through the 
water, the mines will be swung in against her hull and 
explode on contact. There is strong confirmation of 
this in the fact that in the sinking of both the "Petro- 
pavlovsk" and the "Hatsuse" there seem to have 
been two explosions at different points of the ship's 
length, the second following very closely upon the 
first, which is exactly what would happen if a ship 
steered across the cable, and drew the mines in upon- 
herself, particularly if her stem engaged the connect- 
ing cable at some other point than midway between the 
two mines. Now the fact that this double explosion 
occurred in the case of both the Russian and Japanese 
battleships, would indicate either that both contestants 
are using the same form of mines, or that the loss of 
both battleships is to be attributed to a Japanese 
source. It is more than probable, however, that im- 
mediately upon the loss of the "Petropavlovsk," the 
Russians set about doing what the Russian press has 
persistently asserted was done, namely, sowing the 
waters frequented by the Japanese in their bombard- 
ment with mines which were laid by torpedo boats un- 
der cover of the night. 

It is probable that these mines have been anchored 
and that in the heavy storms which have been fre- 
quent of late, many of them have broken adrift and 
floated far outside the immediate theater of war. Ac- 
cording to Admiral Togo's report, the "Hatsuse" was 
sunk ten miles off shore. It is unlikely that the 
mine which sunk her was anchored, for the chance 
of a vessel steering directly over such a small floating 



object, anchored far outside the range at which she 
could use , her guns effectively, was so remote that 
the Russians would not consider the chance worth the 
time and risk that it would take to place a mine in 
such a spot. No doubt this particular mine, like the 
two which were seen floating within three miles of the 
port of Wei-Hai-Wei, over eighty miles from Port 
Arthur, by a correspondent of the London Times, was 
one of the derelicts that had broken adrift. 

Immediately upon the sinking of the "Hatsuse," it 
was announced from Tokio that the Russians were 
sowing floating mines upon the high seas outside of 
the three-mile limit. The matter was taken up in the 
British press, and Russia was charged with violating 
the unwritten principles of international law as it 
affects the rights of neutrals on the high seas. We 
must confess that common fairness demands that no 
such charge be made until it has been absolutely 
proved that this has been done. It is well, however, 
that the point has been raised; for there is no ques- 
tion that scores, and possibly hundreds, of these ter- 
rible weapons have either broken loose or been de- 
liberately cast loose, to float out on the high seas 
where they must, for many months, and possibly 
years, remain as a deadly menace to ships of all 
nations. It will probably never be known whose ships 
were blown up by whose mines, or what character of 
mines have been laid by whom, or where or how they 
were laid; but the terrible menace which undoubtedly 
exists will, we hope, lead to some international regu- 
lations that will put a strict limit upon the uses that 
are to be made by belligerents of this method of war- 
fare. 

Now that it is certain that an unknown number of 
mines, any one of which would be certain destruction 
to a merchant vessel, have been floated out onto the 
high seas, to be carried by wind and weather Heaven 
knows where, the question arises as to the length of 
time during which they will retain their deadly 
efficiency. The United States navy has some experi- 
ence on this subject, purchased happily at no cost to 
itself; for when our ships were entering various har- 
bors of Cuba during the Spanish war, no less than 
three of our vessels came in contact with Spanish 
mines which, most fortunately, had been clogged by 
the marine growths, which accumulate so rapidly in- 
tropical waters. These mines were provided with pro- 
jecting levers which, upon being struck by a ship, 
should have acted with a trigger-like effect and dis- 
charged the mine. There are two of these mines on 
exhibition to-day at the New York navy yard. Al- 
though they had been but a few months in the water, 
they were so incrusted with barnacles that the trig- 
gers refused to work, and our ships escaped. Many 
mines, however, are not dependent upon any project- 
ing . levers for detonation, the outer case being en- 
tirely free from openings, and the firing mechanism 
being contained within the water-tight shell; and 
there is no reason why, especially in the colder waters- 
of northern seas, such a mine should not retain its- 
efficiency for the probable duration of an ordinary war, 
say for one or two years. In course of time the high 
explosive, through chemical changes, will lose its 
efficiency, and ultimately the salt water will attack 
the shell and leakage will take place. It can safely 
be said, however, that for at least twelve months to- 
come, the world at large may thank the contestants 
of the Russo-Japanese war for having set afloat on 
the high seas a tremendous peril to navigation; and 
we repeat, that the United States could not do better 
than improve the present opportunity to bring about a 
thorough discussion of this subject, with a view to- 
rigidly circumscribing the area — the accidental as well 
as the intended area — of mining operations and risks. 



A WORLD'S CONGRESS OF ACADEMIES. 

The first meeting of the General Assembly of the- 
International Association of Academies was held, it- 
may be recalled, at Paris in 1901, under the presidency 
of M. Gaston Darboux, permanent secretary of the- 
Academie des Sciences. That gathering, by a unani- 
mous vote, decided that the next triennial Congress, 
should take place in London, the prospective date be- 
ing of course coincident with the present year. Sub- 
sequently, Whitsun-week was decided upon as the most 
convenient period to call the assemblage together in 
E'ngland, and the arrangement was made that the- 
gathering should be under the presidency of Sir Mi- 
chael Foster, the distinguished physiologist. 

The establishment of this important association was 
not, it may be said, trumpeted among the nations; on 
the contrary, its birth was accomplished in so quiet a 
fashion that some may feel surprise when reminded 
of the circumstance of its foundation. However that, 
may be, it is the fact that the subsequent progress of 
time, though comparatively short, has secured for the 
organization a unique power and influence, amply 
justifying the early hopes that centered around its- 
initiation, and the original efforts to launch it as a 
cosmopolitan undertaking. Once ushered in, it sprang 
into prominence, and is now a notable force in move- 
ments affecting the progress of science and learning. 
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The idea for an amalgamation of this kind was not, 
however, of one-man inception; rather, it lay in the 
gradual growth, shaping, and ripening of aspirations 
long cherished by many men of science desirous of 
achieving some definite international reciprocity for 
the better advancement of scientific or philosophical 
schemes of general utility. 

Foremost among those thus animated were the lead- 
ers of the four academies of Gottingen, Leipzig, Munich, 
and Vienna. They constituted some years ago an 
association called a "Cartell," a body which sent repre- 
sentatives from each academy, and which met regularly 
and in turn at the above cities for the discussion of 
matters of the hour, as well as to take decisions in- 
volving common action. Later on — to be precise, in 
1899 — the Royal Society of Gottingen invited its sister 
society of London to send delegates to participate in 
that year's Cartell. This was chiefly prompted by the 
fact that the project for a grand catalogue of scien- 
tific literature which the latter was then promoting 
was to come up for discussion. Following this invita- 
tion, the whole Cartell asked the Royal Society of 
London if it would join the existing association, an 
appeal which led ultimately to the adoption of a 
wider basis of organization and the adhesion, one by 
one, of the principal academies of the world, represent- 
ed in all cases by the sections of Science and of Let- 
ters wherever these formed an integral part of the re- 
spective institutions. 

By the statutes that are in force, during the tri- 
ennial intervals of the General Assembly, the business 
of the association is conducted by an international 
council, this being under the guidance of one of the 
constituent academies, and denominated the "direct- 
ing academy." Since the Paris meeting, the Royal 
Society has acted in the latter capacity, but will now 
transfer the duty to such other academy as may be 
. nominated by the vote of the Assembly. In all likeli- 
hood the Imperial Academy of Vienna will be selected 
for this onerous assumption of duty. 

The international character of the association is 
seen in the category of cities from which the acad- 
emies hail. They include Amsterdam, Berlin, Brus- 
sels, Budapest, Christiania, Copenhagen, Gottingen, 
Leipzig, London, Madrid, Munich, Paris, Rome, St. 
Petersburg, Stockholm, Vienna, and Washington. In 
the case of London, it is just now of interest to record 
the names of the delegates acting in the two sections. 
The Royal Society has chosen a distinguished band, 
namely, Sir William Huggins, Lord Kelvin, Sir Will- 
iam Ramsay, Sir Norman Lockyer, Sir David Gill, 
Prof. Larmor, Prof. H. E. Armstrong, Prof. G. H. Dar- 
win, Prof. Forsyth, Prof. Liversidge, Mr. F. Darwin, 
Dr. Waller, Mr. A. B. Kempe, Prof. Schuster, and Mr. 
W. Bateson; while, similarly for letters, the British 
Academy for the Promotion of Historical, Philosoph- 
ical, and Historical Studies sends Lord Reay, Mr. James 
Bryce, Sir Richard Jebb, Dr. Caird, Sir Courtney IP 
bert, Sir Alfred Lyall, and Prof. Rhys Davids. This 
latter and newly-created body now fills the void so 
confessedly apparent at the Paris Assembly of 1901 
through the hitherto non-existence of any organization 
of the kind in England, and it will join forces with the 
Royal Society in welcoming the Witenagemot. 

From the composition of the list of foreign scient- 
ists and men of letters who have been authorized to at- 
tend the Assembly, it is evident that the best, thought 
and culture of the several countries concerned will be 
represented in the conclave. For example, to specify 
only a few among many eminent names, the* French 
Institute depute M. Mascart, president of the Academy 
of Sciences, and M. Gaston Darboux, permanent secre- 
tary, together with Prof. Moissan, the Count de Fran- 
queville, Baron de Courcel, and M. Georges Perrott; 
Berlin will send Prof. W. von Bezold; Belgium, the 
Chevalier Descamps, president of the Belgian Academy 
of Sciences; Madrid, Prof. Ramon y Cajal; Stockholm, 
Prof. Gustav Retzius; Vienna, Prof. Viktor von Lang; 
and so on, through a long list of notabilities. 

The United States is represented in the Assembly by 
the National Academy of Sciences of Washington, but 
we chronicle the very regrettable circumstance that no 
delegate has been found whose engagements would per- 
mit the short visit across the Atlantic to participate in 
the deliberation of the Congress. The breach has been 
filled by the nomination of two English members on the 
roll of the National Academy, namely, Sir Archibald 
Geikie, late Director-General of the Geological Survey 
of Great Britain, and Prof. Ray Lankester, the Director 
of the Natural History Museum. None the less is the 
loss of direct representation to be deplored, especially 
as Prof. Lincoln Goodale, delegate from Harvard, was 
an enforced absentee, through indisposition, on the oc- 
tasion of the first meeting in 1901. 

The business that will be dealt with at the meeting 
of the Assembly in London is of a varied character. 
A report. will be furnished by Sir David Gill on the 
great work proceeding in South Africa appertaining to 
the measurement of the geodetic arc from the Cape to 
Cairo; there will be a discussion on a comprehensive 
scheme for the furtherance of seismological investiga- 
tion; and one on the report of a special commission 
instituted by the association for the purpose of pro- 



moting the study and investigation of the anatomy of 
the brain. The Royal Academy of Sciences, Berlin, in- 
tend to move for the nomination of a committee charg- 
ed to consider the question of securing magnetic ob- 
servations at sea, with the view to an extended mag- 
netic survey. American scientists in particular ■ will 
watch with interest the outcome of a matter which will 
be brought up. A resolution was arrived at some time 
ago at Turin, by the International Congress of Physiolo- 
gists, expressive of the desirability of the laboratory 
on Monte Rosa being recognized as an international 
establishment, to be carried on for the benefit of sci- 
ence, under the auspices of the Association of Acad- 
emies. This proposition has received the joint support 
of the National Academy of Sciences, Washington, and 
of the Reale Accademia dei Lincei, Rome. It is, 
however, expected to provoke considerable discussion. 
At present the Association of Academies has no funded 
property, relying for support upon its collective sub- 
scriptions, so that in order to provide maintenance for 
this or kindred projects it must obtain donations or 
subventions from states, both of which courses are 
naturally fraught with some difficulty. So strongly is 
this felt by the Royal Society, that Sir Michael Foster 
will propose the following resolution relating to sci- 
entific undertakings: "That the initiation of any 
new international organization, to be maintained by 
subventions from different states, demands careful pre- 
vious examination intb the value and objects of such 
organization, and that it is desirable that proposals to 
establish such organizations should be considered by 
the International Association of Academies before defi- 
nite action is taken." 



THE HEAVENS IN JUNE. 

• BY HENRY NORRIS RUSSELL, PH.D. 

There is still rather a lack of news in the astronomi- 
cal world. Nothing more remarkable than the dis- 
covery of a new comet has been recorded during the 
past month. This is so frequent an event that it is 
usually hardly deserving of comment; but the present 
comet — discovered by Brooks at Geneva, N. Y., on 
April 16 — may turn out to be unusually interesting, 
as it appears that it may have a very short period. 

When a comet is discovered, the first efforts of astron- 
omers are naturally directed to obtaining accurate ob- 
servations of its position. When enough of these have 
been obtained, the elements of the comet's orbit can be 
calculated, and from these its future motion can be 
predicted. 

It is theoretically possible to determine a comet's 
orbit from any three observations; and if the observa- 
tions were perfectly correct, the results of the calcula- 
tion would give us the true orbit. But actual observa- 
tions are inevitably affected by small "accidental" 
errors, and an orbit calculated from three of them will 
represent, not the true places of the comet at the time 
of observation, but the slightly erroneous recorded 
places. Now in many cases, especially when the in- 
tervals between the dates of observation -are short, it 
may require large alterations in the elements of the 
comet's orbit to produce these small changes in its cal- 
culated positions for the given times, so that an orbit 
calculated from only three observations (though the 
numerical work is perfectly correct) may nevertheless 
be considerably in error. 

In such a case, the predicted positions of the comet 
will diverge more and more rapidly from the true ones 
as time goes on. But as more observations are ob- 
tained, the preliminary orbit can be corrected, and a 
new one found which represents all the observations 
up to date pretty closely, instead of agreeing exactly 
with three, and not at all with the later ones. As the 
interval since the discovery, and the number of ob- 
servations, increase, the influence of the accidental 
errors of observation becomes much smaller. But it 
is usually not worth while to try to predict the comet's 
motion for more than a month ahead, until several 
weeks' observations are available upon which to base 
one's calculations. (It may be said in passing that 
this fact makes it difficult to give satisfactory accounts 
of the movements of new comets in a series of articles 
like the present, which must be prepared some time 
before publication.) 

For the reasons just given, it appears that the pre- 
liminary orbits calculated by two different astronomers 
for the same comet may differ a good deal, though 
neither one has made any mistake in his computations. 
The errors of observation are responsible. But there 
is an additional cause for discrepancies. Most comets 
move in parabolic orbits, coming from distant space, 
swinging around the sun, and returning in the direc- 
tion whence they came, not to return for many cen- 
turies, if at all. A respectable minority, however, 
move in elliptical orbits, and return regularly, some- 
times in periods of only a few years. A parabolie orbit 
is easier to compute than an elliptical one, so most 
computers usually assume at first that a new comet is 
moving in such an orbit. 

The chances are that this assumption will prove to 
be nearly right, and if it proves to be wrong, new 
elements can then be easily calculated. 



Several astronomers have computed parabolic orbits 
for Brooks' comet, which agree in giving a perihelion 
distance about 2% times the radius of the earth's orbit, 
though they show minor .differences, due no doubt to 
the observational errors. 

On the other hand, Dr. Leuschner, of the University 
of California, has computed an elliptical orbit from 
three observations, and reaches the very remarkable 
result that the comet's orbit is nearly circular, with a 
period of about three years. This is shorter than the 
period of any known comet, and, if further observa- 
tions confirm these calculations, Brooks' comet will 
take its place among the most remarkable of such 
bodies. But Dr. Leuschner expressly states that in 
this case the errors of observation may have a large 
effect, and so there will be no reason for surprise if the 
period of the comet turns out to be actually a good 
deal longer. 

The comet is of about the ninth magnitude, and is 
growing fainter. While beyond the reach of a field- 
glass, it is well placed for telescopic observation, being 
on the borders of Draco and Bootes, with a westerly 
motion toward Ursa Major. It is being carefully ob- 
served, and before long the true character of its orbit 
will be known. 

THE HEAVENS. 

The principal constellations which are visible at 
nine o'clock in the evening in the middle of June are 
as follows: 

Cassiopeia is low in the north under the pole, 
Cepheus lies above, and to the right is Cygnus, lying 
in the Milky Way, with Lyra above it, marked by the 
brilliant Vega. Below on the right is Altair, the prin- 
cipal star of Aquila. Though there are no particularly 
bright stars to the south of this, the Milky Way is very 
conspicuous, and full of bright knots and patches. 

Just south of east is Scorpio, with the ruddy Antares 
at its heart, and the long line of the tail curving down 
to the horizon and bending up again. The region 
west of this is barren, but higher up, near the meridian, 
is Bootes, with Arcturus blazing brilliantly. Between 
this and Vega are Corona and Hercules. Virgo lies 
southwest of Bootes, and its principal star, Spica, is 
the brightest in that part of the sky. Farther west 
is Leo, which is now sinking rapidly toward the 
horizon, and preparing to follow Gemini, whose last 
stars are disappearing in the northwest. Ursa Major 
lies north of Leo, and Ursa Minor and Draco are on 
the meridian above the pole. 

THE PLANETS. 

Mercury is morning star in Taurus, and reaches his 
greatest elongation on the 8th. At this time he rises 
an hour before the sun, and may be seen low down in 
the east in the dawn; but he is south of the sun, and 
this is not a favorable apparition. 

Venus is morning star in Taurus and Gemini, but is 
too near the sun to be seen with the naked eye. 

Mars is also morning star, and too near the sun to be 
seen, so that his conjunction with Venus on the 19th is 
unobservable. 

Jupiter is morning star in Pisces, and rises before 
3 A. M. on the 15th, so that he is conspicuous in the 
morning sky. 

Saturn is in Capricornus, and comes to the meridian 
about 4 A. M. 

Uranus is in Sagittarius, and comes into opposition 
on the 19th. His position on the 2d is R. A. 17h. 54m. 
7s., dec. 23 deg. 38 min. south, and on the 30th R. A. 
17h. 49m. 12s., dec. 23 deg. 38 min. south. As his 
motion between these dates is nearly uniform, it -will 
be easy to find his exact place on a star-map. He 
appears as a greenish star of the sixth. magnitude, just 
visible to the naked eye on a clear dark night. 

Neptune is in conjunction with the sun on the 27th, 
and is invisible throughout the month. 

THE MOON. 

Last quarter occurs at midnight on the 5th, new 
moon at 4 P. M. on the 13th, first quarter at 10 A. M. 
on the 20th, and full moon at 3 P. M ; . on the 27th. The 
moon is nearest us on the 17th, and farthest off on the 
5th. She is in conjunction with Saturn on the 4th, 
Jupiter at 3 A. M. on the 9th, Mercury on the 11th, 
Venus and Mars on the 13th, Neptune on the 14th, and 
Uranus on the 26th. Only the conjunction with Jupiter 
is close. 

Cambridge, England. 



CHARLES H. HASWELL'S NINETY-FIFTH BIRTHDAY. 

America's oldest living engineer, Mr. Charles H. Has- 
well, celebrated his ninety-fifth birthday recently as a 
guest of the Engineers' Club in New York city. Despite 
his advanced years, Mr. Haswell is still actively en- 
gaged in his profession, and appears every day in the 
City Hall of New York at his desk. He is the assistant 
engineer of the Board of Estimate, and has been in the 
service of the city for many years. Mr. Haswell was 
the first chief engineer of the United States navy. He 
had the distinction of seeing the "Clermont" make her 
first run up the Hudson River. 

The Scientific Amebican extends its congratulations 
to Mr. Haswell. 
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BELGIAN AND AMERICAN ELECTEIC LIFTING 
MAGNETS. 

BY FRANK C. PERKINS. 

The construction of an electro-magnet for lifting 
heavy pieces of iron and steel, and the design of the 
same, would seem to present no great difficulties; but 
up to the present, but few manufacturers have been 
successful in placing appa- 
ratus of this type on the 
market for this class of 
work. Lifting magnets 
have been designed by engi- 
neers in this country for 
handling steel plates and bil- 
lets. These are now in opera- 
tion at the works of the Otis 
Steel Company, as well as 
other iron and steel plants, 
and have given excellent sat- 
isfaction. These lifting mag- 
nets were designed and con 
structed by the Electric Con- 
troller and Supply Company, 
of Cleveland, Ohio. At Liege, 
Belgium, the electrical en- 
gineers of the Electrical 
works of the Compagnie In- 
t e r n a,tionale d'ElectricitS, 
claim to have produc- 
ed a most perfect elec- 
tric lifting magnet for use 
in rolling mills, foundries, 
and iron and steel works, 
the accompanying illustra- 
tion showing the type and 
method of operation of this 
class of apparatus. 

The electro-magnet, when 
well designed and constructed, and successfully oper- 
ated, has an advantage over the old method of lifting 
of saving a vast amount of manual labor and a great 
deal of time. Ropes and chains have always been 
employed heretofore for attaching the load to the hook 
of the crane, and this required the services of at least 
two or three men, on account of the heavy and awk- 
ward pieces of metal that have to be carried from one 
part of the foundry or iron and steel works to another. 

By means of the electro-magnet, all of the operations 
are carried out by the attendant on the crane, entirely 
doing away with the ropes and the man required to 
fix the tackle. The crane driver simply lowers the 
magnet on to the piece of metal to be lifted, and ex- 
cites it by means of the switch, which is placed near 
at hand. The driver lowers 
the load, and when it 
reaches the spot where it is 
desired, the current from 
the magnet is switched off, 
and the hook and magnet 
are again raised by the 
crane, and moved along for 
the next load. 

A load may be picked up 
in an exceedingly short 
time, only two or three sec- 
onds being required for suf- 
ficiently magnetizing the 
lifting magnet, and the enor- 
mous saving thus made al- 
lows a greater output for 
each crane, so that fewer 
cranes are required to do 
ths same amount of work. 
While it is a fact that there 
is a greater consumption of 
power, the amount of cur- 
rent used is so insignificant 
as to be hardly worth men- 
tioning. An electro lifting 
magnet which is capable of 
sustaining 2% tons, accord- 
ing to the data given by the 
Belgian engineers, requires 
about 750 watts. 

At Liege there are two 
types of lifting magnets 
constructed, the single and 
the double, the latter being 
simply composed of two of 
the single-type magnets, one 
fixed at each end of a beam, 
which is suspended at the 
center from the crane hook. 
The International electro 
lifting magnet consists of 
two parts, the outside bell- 
shaped cover and the mag- 
net proper, or coil. The cover is utilized to protect 
the inside mechanism from any shocks which might 
occur, and also allows it to be used in the open, 
without damage. It is stated that the magnet can also 
be employed for lifting very hot pieces of metal, thus 



making it especially useful in foundries and rolling 
mills. The current is supplied by two conductors 
placed along the length of the crane, the connection 
being made by contact pieces attached to the crab. The 
electric lifting magnet will be no doubt more exten- 
sively used in the future, both in this country and in 
Europe, as the rapid introduction of electrically-oper- 




AN AMERICAN PLATE-LIFTING ELECTRO-MAGNET. 

ated machine tools, electric cranes, and other motor- 
driven machinery insures an abundance of electric cur- 
rent for operating these and any other labor-saving 
devices, which may be brought out in order to save 
time and labor in detail operation. Every iron and 
steel plant, as well as all large machine shops and 
foundries, are now provided with an electric central 
power station of greater or less capacity, which not 
only supplies current for operating motors about the 
shops and works, but also supplies the necessary light- 
ing service as well. 

Free and Dirigible Balloons. 

BT EMILE GUABINI. 

Capt. Mathieu, of the Belgian engineer corps, a pro- 




DOOLE LIFTING MAGNET AT WORK RAISING TWO I-BEAMS. 

fessor at the military school of Belgium, and a special- 
ist in aeronautics, recently delivered a very interesting 
lecture upon free and dirigible balloons before the 
Belgian Society of Engineers and Manufacturers. Af- 
ter a rapid historical review of ballooning, Capt. 



Mathieu, starting at the epoch at which the physicist 
Charles made the first ascent in a hydrogen balloon, 
went on to describe the various types of balloons of 
the lighter-than-air class, leaving aside the servile imi- 
tations of the flight of birds. He showed how the 
desire to conquer the obstacles opposed by the wind 
gave rise to the question of the dirigibility of balloons 
that has cost very many 
lives, but in our day is mak- 
ing great progress. He also 
pointed out the inconven- 
iences of the spherical form 
from the viewpoint of pro- 
gression, and the incessant 
attempts made since 1784 to 
elongate the dirigible types. 
He referred to the Julien 
fish-shaped dirigible with 
clockwork movement, of 
1850; the experiments of 
Giffard, of 1852, and those of 
1872. In 1883-4, the Tissan- 
dier brothers constructed a 
dirigible with an electric mo- 
tor, and in 1884-5 the exper- 
iments of Capt. Renard were 
the talk of the world. The 
question was taken up again 
in 1897, and the aluminium 
type with rigid car was con- 
structed in Germany, while 
in France were begun the 
experiments of Santos-Du- 
mont, who has reached his 
tenth type of balloon. M. 
Lebaudy, with "Le Jaune," 
made the most remarkable 
experiments. Apropos of 
this, Capt. Mathieu predicted the victory of "Le Jaune" 
at St. Louis. 

As for the future of dirigible balloons, the lecturer 
gave it as his opinion that these would never furnish 
an industrial energy sufficient for the carriage of pas- 
sengers and merchandise; that it would always re- 
main a means of transport for excursions, and espe- 
cially for military explorations; and that it would 
never be possible to utilize it as an aerial torpedo 
machine. As regards spherical balloons, they have yet 
a long career before them, and are destined to render 
still greater services than they have in the past. 

The lecturer then took his hearers on a couple of 
imaginary balloon trips, and gave them an idea of the 
varied impressions that are made upon the passenger 
in a free ascension. 

» » ■ 

The old home of Washing- 
ton at Mount Vernon has 
been threatened 'for some 
time by the encroachment 
of a stream of water, which 
if it had been allowed to 
take its own course, would 
have undermined the man- 
sion in a few years' time. 
This disaster has been 
averted by the action of a 
patriotic order of women, 
which has secured the 
money for the purpose of 
building a tunnel under the 
historic mansion, in order to 
divert the stream. Thia 
work is now being perform- 
ed at a cost of seven thou- 
sand dollars, and will soon 
be completed. This same 
stream gave the Father of 
his Country considerable 
concern, and it is said that 
just before his death he had 
decided to move the burial 
vault on the grounds to a 
point a considerable dist- 
ance away from the present 
location. The task of con- 
structing the tunnel is ■ a 
very simple one, passing 
directly under the old home- 
stead. It will be of suffi- 
cient dimensions to carry 
off 50,000 gallons per day. 

»»•-« 

The largest wine cask 
ever made is exhibited in 
the Agricultural Building at 
the World's Fair. It is 17% 
feet in diameter and 17% 
feet long, and will hold 14,000 gallons. It is made 
entirely of oak from Mississippi, Kentucky, and Ten- 
nessee. The staves of the cask are five inches thick. 
Experienced coopers were brought here from Nancy, 



France, to construct the cask. 



© 1904 SCIENTIFIC AMERICAN, INC 



June 4, 1904. 



Scientific American 



437 



ELECTRICALLY-OPERATED VERSUS STEAM-DRIVEN 
MINE HOISTS. 

Until very recently electric hoists have not been em- 
ployed extensively for the main shafts of deep mines; 
but the high efficiency of the electric motor, and the 
success which has been attained in the design and con- 
struction of large electric motors for this work, have 
increased the number of engineers who favor this sys- 
tem of main shaft mine hoisting. 

At the Harpener Bergbau A. G. pit, Scharnhorst II., 
is installed a twin tandem hauling engine with cone 
valve motion. The depth of the shaft is 1,968 feet, and 
the load normally raised is 4 tons, 8 hundredweight. 
This twin tandem hauling engine has a stroke of 63 
inches, and the high-pressure cylinder measures 31 
inches in diameter, while the low-pressure cylinder is 
47.4 inches in diameter. The drums of this hoisting 
engine are 19 and 25 feet in diameter. 

While heretofore engines of the above character have 
been exclusively used for this class of mine hoisting, 
electric installations are now in operation which do the 
work equally as well, and are favored in preference to 
the steam hoisting plant, on account of the fact that 
a large electric 
central power 
station can be 
installed, 
which will sup- 
ply current for 
operating the 
entire mine as 
well. Such a 
power station 
is installed in 
the "Gneise- 
n a u" mine, 
and also at the 
electric station 
of the "Scharn- 
horst" mine of 
the Harpener 
Bergbau - Ac- 
tien - Gesell- 
schaft. 

These two 
electric power 
stations sup- 
ply current for 
operating elec- 
tric mining 
pumps and 
electric hoists 
as well as var- 
ious mining 
machinery. It 
is well under- 
stood that if 
the main hoist- 
ing plant was 
also operated 
by electric mo- 
tors of large 
size, and the 
entire mine op- 
erated by elec- 
tric power, 
greater econo- 
my would re- 
sult, on ac- 
count of the 
more efficient 
steam plant 
which could be 
installed on a. 
larger scale 
with units of 
higher power. 

The Gneise- 
nau power station is equipped with a 600-horse-power, 
horizontal, compound steam engine directly connected 
to three-phase generators generating a current of 2,400 
volts pressure with a frequency of 3,000 alternations 
per minute, the speed being 100 revolutions per minute. 
The current is transmitted a distance of 2,460 feet 
to a double-acting plunger mining pump underground, 
which raises 176% cubic feet of water per minute a 
height of 1,476 feet. The motor is a Helios asynchron- 
ous machine operating at 65 revolutions per minute 
directly from the 2,400-volt power circuit. 

The Scharnhorst power station is equipped with two 
Helios three-phase generators of 300 kilowatts capacity, 
each operating at a speed of 150 revolutions per minute, 
and supplying a current of 500 volts pressure. This 
current is used for operating motors of from 10 to 100 
horse-power each, for driving mining pumps and other 
mining machinery. 

Electric hoists have been constructed up to 2,800- 
horse-power capacity for taking the place of the large 
steam hauling engines for the main shafts, one of these 
being described in this journal but a short time ago. 
This electric hauling engine was directly connected to 
two direct-current, motors of 500 volts pressure built 



by Siemens & Halske, of Berlin. The diameter of the 
driving wheel is 6 meters, and a load of 4 tons is raised 
from a depth of 1,640 feet at a maximum speed of 65.62 
feet per second. This wonderful electric hoist was 
installed at the Zollern II. mine of the Gelsenkirchen- 
er Bergwers A. G. 

At the Germania I. mine of this same company, there 
is in operation a Helios polyphase electric hoist which 
operates at a speed of 9.84 feet per second, raising a 
load of 3,968 pounds from a depth of 1,312 feet. This 
machine has a motor of 120-horse-power capacity 
which runs at a speed of 485 revolutions per minute 
operating the winding drums at a speed of 61 revolu 
tions per minute. This electric motor receives its three 
phase current directly from a 2,000-volt power trans 
mission line. 

At the Tiederhall mine a Siemens & Halske double 
electric hoist is operated by two direct-current motors, 
and carries a load of 1,763 pounds, the speed being 
9.84 feet per second. This hoist hauls the material 
from a depth of 984 feet, and is located at that dis- 
tance from the surface. Another electric hoist operates 
a cage in another shaft, going 200 feet deeper into the 




THE SHAFT OS THE RHEINPREUSSEN MINE. 

mine, this hoist also being installed in an underground 
chamber. 

The use of steam engines in place of electric motors 
would not be considered wise after the experience of 
mining engineers with modern electric power under- 
ground. In a paper before the Federated Institution 
of Mining Engineers in England some time ago, W. 
C. Mountain, speaking on the subject of "Electric 
Motors for Transmission of Power in Mines," said: 

"Mining engineers are probably not generally ac- 
quainted with the loss that occurs in steam-pipes in 
mines. Mr. Hy. Davey carried out tests on a main 
steam pipe 1,100 feet long, 7%' inches in diameter, and 
1 inch thick. The main was used for conveying steam 
at a pressure of 45 pounds per square inch to an under- 
ground pumping engine at the Morton pit of the Clay 
Cross collieries. The pipes were covered with non- 
conducting composition. As a result of careful experi- 
ments, it was found that the condensation of steam in 
the main amounted to 500 pounds of water per hour 
when the engine was standing, and 750 pounds of water 
per hour when the engine was working, equivalent to 
0.183 and 0.274 pound per square foot of surface of 
pipe per hour respectively." 



He further stated that — 

"At the Staveley Hill Collieries, Mr. W. Worby Beau- 
mont carried out experiments which showed that with a 
length of 2,300 feet of pipe, 1,900 feet of which was 
underground, and covered in some instances to a depth 
of two feet with rough stuff left after cutting away the 
coal, the condensation in pipe 6% inches in diameter 
and 1% inches thick, conveying steam at 34 pounds 
per square inch, was 600 pounds of water per hour with 
the engine standing and 400 pounds per hour with the 
engine working. This condensation is equivalent to a 
condensation of 0.113 and 0.265 pound of water per 
square foot of surface of pipe per hour. For uncovered 
pipes, of which unfortunately there are very many in 
mines, it may be safely assumed that the condensation 
is not less than 1 pound of water per superficial foot of 
pipe exposed. If the pipe at the Staveley Hill colliery 
be taken as a fair example of underground work, a 
simple calculation shows that, assuming we evaporate 
6 pounds of water per pound of coal, it is necessary to 
burn 233 pounds of coal per hour in order to make up 
for the loss due to condensation." 
There is no question but What mining engineers at 

the present 
time realize 
that the losses 
in steam pipes 
operating 
pumps, ventila- 
tors, hoists, 
and other min- 
ing machinery 
by simple en- 
gines of small 
capacity, a ? 
well as the low 
efficiency o f 
these engines, 
make it desir- 
able to utilize 
electric power 
wherever pos- 
sible. The 
mines may 
then be light- 
ed as well as 
supplied with 
the necessary 
power from 
the same con- 
ductors. 

N u m e r - 
ous examples 
o f electric 
hoisting plants 
in American 
mines could be 
given, showing 
the extended 
use of this 
class of elec- 
tric machin- 
ery. 

A new world's 
record for the 
conveyance o f 
mails was es- 
tablished r e - 
cently by the 
Great Western 
Railroad of 
Great Britain. 
The mails from 
the North Ger- 
m a n Lloyd 
steamship 
"Kro n p r i n z 
Wilhelm" were landed at Plymouth and embarked 
upon the first section of the waiting train. The first 
train left the port with 1,085 bags at 9.23 A. M. and 
arrived at Bristol at 11.27, where the North of Eng- 
land mails were dropped. A fresh engine was at- 
tached to the train, which left Bristol at 11.30 A. M. 
and arrived at Paddington, the London terminus, at 
1.10. The whole journey from Plymouth to London, a 
distance of 246 miles, was thus covered in 3 hours 47 
minutes, including the stop at Bristol. The train thus 
maintained an average speed throughout the whole 
journey of over 65.02 miles per hour. The last 118 
miles from Bristol to London were covered exactly in 
100 minutes, which is equivalent to 70.8 miles per hour. 



During the year 1903, the German navy was aug- 
mented by the construction of ten warships represent- 
ing an aggregate displacement of 59,477 tons. This is 
an increase in the tonnage over the previous year of 
29,082 tons. Of this total launched, there were three 
armorclads aggregating 39,600 tons; one armored 
cruiser of 9,500 tons; three small cruisers of 9,000 tons; 
and a gunboat of 977 tons. 
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THE JAPANESE NAVAL DISASTERS. 

On March 5 we published a view of the Russian ships 
which had suffered disablement, or been totally lost, 
at that period of the Russo-Japanese war. It had been 
a matter of frequent comment during the course of the 
war, that in spite of the activity with which the Jap- 
anese are prosecuting their offensive operations, extend- 
ing over a period of several months, they should have 
suffered the loss of not a. single ship. This period of 
immunity could not last indefinitely, and two or three 
weeks ago, while one of the torpedo-boat divisions was 
engaged in the hazardous work of clearing the entrance 
to Kerr Bay of submarine mines, a torpedo boat was 
struck by one and was destroyed. Curious to relate, 
not many hours passed before a torpedo " gunboat, 
the "Miyako," suffered a like fate. Then a few days 
later occurred what was without exaggeration, for 
Japan, an appalling disaster, when the "Kasuga," one 
of the two armored cruisers recently purchased from 
Chile, rammed and sank the fast protected cruiser 
"Yoshino," and the great battleship "Hatsuse" struck 
one of the floating mines, with which the Russians are 
supposed to have liberally sown the waters around the 
Liao-tung, and went to the bottom with a loss of more 
than half her crew of 750 men. Then following close 
upon this dual disaster came the destruction of the tor- 
pedo-boat destroyer "Akatsuki," with the loss of one 
officer and twenty-four men, during a reconnoissance 
off Port Arthur. 

Now, the magnitude of this loss is not to be esti- 
mated by a mere statement of the total displacement 
that must now be stricken off from the list of pro- 
tected ships. A total of 21,470 tons is, of course, a big 
deduction to make from the total of 238,000 tons of the 
Japanese effective navy; for it means a reduction of 
nine per cent. If, however, we take note of the char- 
acter of the ships that were lost, it is not too much to 
say that the strength of the Japanese navy has been 
reduced fully fifteen per cent by this loss; for of the 
21,470 tons, 15,000 tons represented battleship dis- 
. placement, and for its actual fighting value, a ton of 
battleship displacement is worth at least a ton and a 
half of armored cruiser displacement, and from two to 
three tons of protected cruiser or gunboat displace- 
ment. By the loss of the "Hatsuse," the strength of 
the first line of battle of Japan has been cut down 
seventeen per cent, and this is a loss that can never be 
replaced while the war lasts. The loss of the swift 
protected cruiser "Yoshino" will be felt when it comes 
to a question of scouting, or the convoying of trans- 
ports should the Vladivostock fleet venture out, or the 
Baltic fleet be dispatched to the Par East. The same 
may be said of the torpedo gunboat "Miyako," of 1,800 
tons, whose speed of 20 knots rendered her valuable for 
scouting purposes. 

~ The torpedo-boat destroyer "Akatsuki," disabled at 
Port Arthur, was one of the finest in the Japanese fleet, 
being a Yarrow boat of 385 tons displacement, 6,000 
horse-power, 31 knots speed, and a complement of 55 
officers and men. She carried two 18-inch torpedo 
tubes, and mounted one 3-inch 12-pounder and five 6- 
pounders. 

The torpedo boat lost in Kerr Bay was spoken of in 
the dispatches as No. 48. She was probably a first- 
class torpedo boat of about 130 tons displacement and 
27 knots speed; but as the Japanese have thirty-eight 
first-class torpedo boats, her loss will not be so seri- 
ously felt as will the loss of the "Akatsuki," which was 
one of the best of the twenty destroyers owned by 
Japan. 

The "Yoshino" was the earliest to be commission- 
ed of the fleet of four very fast protected cruisers 
of from 4,150 to 4,760 tons displacement owned by the 
Japanese. She was built at Blswick in 1892; the other 
three vessels being the "Takasago," built by the same 
firm in 189T, the "Chitose," built at San Francisco in 
1898, and the "Kasagi," built at Cramps in 1897. The 
fastest of this quartet is' the "Takasago," which made 
24 knots on trial, and the slowest of them the "Kasagi," 
which showed a speed of 22.6 knots. The "Yoshino," 
which was of 4,150 tons displacement, was protected by 
a steel deck 4% inches thick on the slopes, and carried 
four 6-inch and eight 4.7-inch rapid-fire guns, and twen- 
ty-two 3-pounders. She had five above-water torpedo 
tubes, two on each broadside and one in the bow. Her 
maximum coal supply was 1,000 tons, and her twin- 
screw engines drove her, on trial, at a speed of 23.08 
knots per hour. The "Miyako," destroyed in Kerr Bay, 
was a torpedo gunboat of 1,800 tons displacement, and 
a complement of 220 officers and men, that was built by 
the Japanese in 1897. She carried two 4.7-inch rapid- 
fire guns, one forward and one aft, behind shields, and 
eight 3-pounders on the broadside. She was driven by 
two triple-expansion engines of 6,130 horse-power at 
a speed of 20 knots. She was entirely unprotected as 
to her hull. 

Next to the "Mikasa," the "Hatsuse" was the finest 
battleship in the Japanese navy, her displacement being 
15,000 tons, and her complement of officers and men 741. 
She carried four 12-inch, fourteen 6-inch, and twenty 
3-inch guns,, besides eight 3-pounders and six 2%-pound- 
ers. She had four submerged torpedo tubes, two on 



each broadside. Her hull protection consisted of a con- 
tinuous belt, 9 inches amidships, 4 inches at the ends, 
of Harvey nickel-steel. The deck was 4 inches on 
the slopes, and the side of the ship, amidships, in the 
wake of the batteries, was protected by 6 inches of 
armor to the level of the lower deck, while the 6-inch 
guns were protected by 6-inch casemate armor. She 
had a maximum coal supply of 1,500 tons, and on her 
trials her engines indicated 16,117 horse-power and 
drove her at the speed of 19.11 knots an hour. 



NEW FORM OF RADIATION. 

M. Debierne, in a paper read before the Academie 
des Sciences, brings out some new phenomena in con- 
nection with radio-active bodies. Previous experi- 
ments show that the induced radio-activity caused by 
radium and actinium is produced by particular centers 
of energy (active ions or a form of emanation from 
the substance), and these centers are given off con- 
tinuously by the active body and form an atmosphere 
around it. It has been shown that two parallel plates 
which are placed in this atmosphere become active, 
the activity becoming greater as t.»e distance which sep- 
arates them increases. The effect is thus stronger as the 
number of ions included between the plates is greater. 
It may be concluded that the active centers do not act 




NEW FORM OF RADIATION. 

by direct contact with the plates. The phenomenon 
takes place as if the effect were produced by a special 
kind of radiation emitted by each of the centers, and 
that the induced activity of the plate is proportioned 
to the total radiated flux which it absorbs. The author 
showed previously that the active ions given off by 
actinium were concentrated in the neighborhood of the 
source. If a compound of actinium be placed at the 
bottom of a tube at M, the active ions are almost all 
confined within the tube, but two plates, A and B, plac- 
ed before the opening are nevertheless affected some- 
what strongly, due to the radiation from each of the 
ions. 

'if the apparatus is placed in a magnetic field perpen- 
dicularly to the plane of the figure, one of tae plates is 
more strongly affected, while the other becomes weaker 
in the same degree. The radiation from the ions thus 
seems to have been deflected by the field. This de- 
flection occurs in the inverse sense from that of the 
cathode rays. The active ions are but slowly diffused. 
It is not probable that the magnetic field acts directly 
upon the ions, but that it is their radiation which is 
deflected. The following experiment shows that the 
diffusion of the ions is not appreciably changed by the 
magnetic field. The compound of actinium is placed 
at M in communication with two chambers, each 
containing a plate, A and B. The pressure in the 
apparatus is lowered so that the diffusion of the ions 
takes place easily. The plates are thus strongly af- 
fected and both to the same degree. When the central 
part is placed in the magnetic field, leaving the plates 
outside, nothing is changed. The field therefore does 
not act upon the ions, but upon the radiation which 
proceeds from them. These experiments show that 
there exists a new form of radiation which is char- 
acterized by the property it possesses of rendering 
radio-active for a time the bodies which it strikes. 
This radiation is emitted by the active centers which 
are distributed in the neighborhood of the actinium. 
The new rays have the property of being deflected by 
the magnetic field. 



ELECTROCHEMICAL PHONOGRAPH. 

An electrochemical phonograph has been devised 
independently by Messrs. Nernst and Lieben. In- 
stead of using magnetic action on a continuous band, 
as in the Poulsen phonograph, the inventors use electro- 







AN ELECTROCHEMICAL PHONOGRAPH. 

chemical action. As will be seen in the diagram, a 
platinum band, p, passes over two pulleys which are 
operated by a motor. Against the band presses a 
wedge of wood, W, partly immersed in an electrolyte 
contained in the glass vessel. Near it is an electrode 
which is connected to one of the contact points of the 
switch, A. At T is a telephone transmitter which may 
be connected in the circuit through a battery and an 
induction coil, and at R a receiver which may be 
thrown in. To produce the record the transmitter is 



connected in; then the band is passed again, and the 
reproduction may be heard in the receiver. A supple- 
mentary battery, C, is also used. Under the influence 
of the telephone currents an electrolytic action is pro- 
duced, and the platinum band becomes polarized suc- 
cessively, the action being analogous to the magnetic 
band of the Poulsen phonograph. Upon passing the 
band a second time and connecting the receiver, the 
reproduction is heard, and its sharpness and durability 
depend on the kind of electrolyte used. But it is re- 
markable that for reproducing the record an additional 
electromotive force is necessary in the telephone cir- 
cuit, supplied by the battery, C, and that within certain 
limits the audition is better as the battery is stronger. 
This phenomenon is difficult to explain, as it would be 
supposed that the currents are produced by the dis- 
charge of the polarized electrode, and in this case the 
addition of a constant electromotive force should have 
no action, since it is only the variation of current 
which produces the effect. It may also be explained 
by a simple variation of resistance in the circuit, but 
it is difficult to suppose that such a variation in re- 
sistance could be caused by the polarization of oxygen 
or hydrogen on the platinum. Besides, M. Lieben has 
found that' the same effect is produced when the re- 
sistance is not varied, in the case of a silver band and 
a solution of double cyanide of silver and potassium. 
He has made a number of researches with different 
forms of the apparatus, and concludes that the phenom- 
enon cannot be explained by polarization alone. On 
the other hand, the idea of a resistance variation will 
not account for all the effects. A third hypothesis is 
based on the variation of the friction of polarized 
electrodes observed by Edison. To efface the record 
a compress wet with acid is pressed against the band. 
It. is still better to connect it with a pole of the bat- 
tery, when a continuous electrolytic action is produced 
which acts like a brush to efface the record. 



Spread of Cotton-bull Weevil. 

The invasion of the cotton-boll weevil has been a 
special menace to the cotton crop and has awakened 
widespread apprehension as to the future of this crop. 
In addition to the excellent work of the Division of 
Entomology in combating this pest, the Bureau of 
Plant Industry has during the past year done consider- 
able work with a view to securing, if possible, early 
and resistant varieties by breeding and selection. Not- 
withstanding all that has been accomplished, how- 
ever, the boll-weevil is constantly spreading north 
and east, and it seems but a question of time when it 
will reach all the cotton-growing States. The country 
is thus confronted with a very great problem, as the in- 
vasion of this insect necessarily means a complete revo- 
lution in present methods. The Secretary reports 
that after a personal visit to the South and a thorough 
canvass of the situation with representative men in 
Congress and with others, he is of opinion that a cot- 
ton-investigation fund should be appropriated for im- 
mediate use in connection with this problem. He be- 
lieves that not less than $500,000 should be appropri- 
ated and made immediately available to make this work 
comprehensive and thoroughly effective, and he enum- 
erates in detail ten problems to the solution of 
which these funds should be devoted. Should this 
recommendation be carried out, his plan of work would 
be to utilize and combine the efforts of the Bureau 
of Plant Industry and the Division of Entomology, 
for which he recommends reorganization as a bureau, 
with the addition of the advice and co-operation of 
one or two thoroughly practical men in the two States 
most interested, namely, Louisiana and Texas. The 
Secretary of Agriculture, he adds, should have full au- 
thority to organize the work for the sole object of 
securing the most immediate practical results. 



Gold and Other minerals In Corea. 

The mineral wealth of Corea is considerable, and at 
present there are a number of gold, silver, iron, and 
coal mines in operation; petroleum is also obtained 
from a number of wells. As to the production of sold 
in Corea, the following figures show the output from 
1898 to 1902, and it will be observed that it has more 
than doubled in that time: 

1898 $1,200,040 

1899 1,666,670. 

1900 1,816,100 

1901 2,558,700 

1902 2,585,200 

The greater part of the gold which is produced in 

Corea is sent to Japan. Iron ore and coal deposits are 
abundant, but as yet these have been but little work- 
ed. Copper is taken out in several districts, and in 
the last two years the production of copper reached 
280 tons, valued at $52,400. The mineral deposits of 
Corea belong to the crown and persons wishing to 
operate them are obliged to secure a special authoriza- 
tion. As the government is not favorable to foreign- 
ers, this becomes especially difficult, and considerable 
trouble is experienced before foreign companies can 
secure concessions in this country. 
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Battleship Plans. 

To the Editor of the Scientific American: 

I have just read with much interest your last copy of 
the Scientific American, containing the Naval Supple- 
ment. To me this is usually tr e most interesting part 
of your paper, viz., the illustrating of our navy. 

It would be still more interesting if you could show 
the large battleships, etc., -in elevation, giving also a 
plan, and showing these on as large a plan as you 
could, say a page or half a page. 

Why could you not try this in illustrating some of 
the later ships authorized? H. D. Han ale. 

Boston, Mass., May 13, 1904. 

[We hope to deal with the subject along these lines 
in an early issue. — Ed.] 



The Home-made Wind Vane. 

To the Editor of the Scientific American: 

I beg to invite your attention to an erroneous state- 
ment made by Mr. H. W. Harmon in his article on "Elec- 
trically-Registering Wind Vane and Anemometer for 
School Use," in the Scientific American Supplement 
of May 14, where he says that "the United States 
Weather Bureau instruments . . . record only 
once in ten minutes." The facts are that the auto- 
matic wind-registering instruments employed by this 
bureau for over twenty years past make continuous 
record of the actual wind movement by miles, whether 
this velocity is barely appreciable or up to and in- 
cluding winds of hurricane force, viz., over one hun- 
dred miles per hour; the wind direction being simul- 
taneously recorded on the same sheet for each minute, 
and to the eight principal points of the compass. 

Mr. Harmon has, however, displayed considerable 
ingenuity in the design of his "home-made" apparatus. 

Willis L. Moore, 
Chief U. S. Weather Bureau. 
Washington, D. C. 



A Japanese Physician's Antidote for Snake Bite. 

At a recent banquet of the Association of American 
Physicians, Dr. S. Weir Mitchell made the announce- 
ment that Dr. Noguchi, a well-known Japanese physi- 
cian at present on the staff of the Serum Institution in 
Copenhagen, has discovered a positive antidote for 
rattlesnake venom.| Dr. Noguchi's researches were 
carried on under a grant from the Carnegie Institution. 

The fact that the announcement of the discovery 
was made by Dr. Mitchell is of particular interest, as 
more than forty years ago the latter worked long arid 
unsuccessfully on the problem that has been solved by 
Dr. Noguchi. 

[The letter to Dr. Mitchell from the Japanese physi- 
cian did not contain a great many details, but said 
that the serum had been obtained from the blood of 
goats and could probably be secured as well from horses 
as in the case of serums in use at present. 

Dr. Noguchi found that guinea pigs that had re- 
ceived injections of rattlesnake poison up to twelve 
times the amount necessary to produce death and had 
then received injections of the anticrotalic serum ex- 
perienced no evil effects from the poison. 
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The Current Supplement. 

"The Elizabeth Suspension Bridge at Buda-Pest" is 
the title of an article that opens the current Supple- 
ment, No. 1483. The bridge is a noteworthy engineer- 
ing structure, inasmuch as it employs a form of eye- 
bar that has been made the subject of considerable 
acrimonious discussion in the technical press of this 
country. At a recent meeting of the Manchester Geo- 
logical Society, Mr. Alfred J. Tonge read a paper on 
"Coal Cutting by Electricity," in which he gave useful 
and very interesting details respecting the results 
obtained by the introduction of electrically-driven 
coal cutters at the Hulton collieries near Manchester. 
The paper is abstracted in the current Supplement. 
Nikola Tesla discusses the transmission of electric 
energy without wires. "Curious Optical Illusions" is 
the title of an article that gives many a bit of singular 
information. Mr. Percy Collins writes instructively on 
the protective resemblance of insects. His article is 
elaborately illustrated. The life of a forest is dis- 
cussed by Mr. Gifford Pinchot. The compressed-air 
power plant at the St. Louis Exposition is made the 
subject of an exhaustive discussion. 

^ < ■ t ^ — 

The Death of William Wallace. 

William Wallace, one of America's most distin- 
guished, electrical inventors, died on May 21 at the ripe 
old age of eighty. ' His career was long, honorable, and 
varied. An Englishman by birth, Mr. Wallace emi- 
grated to this country with his father, established him- 
self at Ansonia, Conn., and founded the firm of Wal- 
lace & Sons, widely known as one of the leading makers 
of copper and brass alloys in the United States. 
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Mr. Wallace's electrical work was done partly in col- 
laboration with Prof. Moses G. Parmer. The two began 
the manufacture of a compound telegraph wire, which 
consisted of a steel core upon which a copper covering 
was electrolytically deposited. The result was a wire 
of remarkable conductivity, strength, and lightness. At 
the Centennial Exposition of 1876, Mr. Wallace ex- 
hibited the Farmer-Wallace dynamo machine, by means 
of which the buildings were lighted. This is probably 
the earliest instance of electric lighting on a large 
scale in this country. 

Not long after the close of the Philadelphia Exposi- 
tion, Mr. Wallace introduced a plate arc lamp to be 
used in connection with his dynamo, the object being 
to place a number of arc lights in series circuit. In 
this manner originated the series method of arc light- 
ing, which is now so generally employed. 

Mr. Wallace's interest in the scientific questions of 
the day was such that he established in his home a 
laboratory, where he performed many an interesting 
experiment, and threw not a little light upon unsolved 
electrical problems. One of his electrical feats was the 
construction of an induction coil which at the time was 
of unprecedented size. 
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A Simple System of Photographic Exposures and 
Plate Speed markings. 

BY PRANK MORRIS STEADMAN. 

In photographing any certain surface in nature, 
other things being equal, neither the size of that sur- 
face nor its distance from the camera alters in any de- 
gree the length of the exposure, or in other words, the 
intensity of the cone of light which impinges on the 
emulsion. This being true, it may be said that the in- 
trinsic intensity of a surface, together with the value 
of the diaphragm employed, creates the intrinsic light 
intensity impinging upon the sensitized film. 

If then the light which creates the intrinsic intens- 
ity at the brightest part of any subject that is to be 
photographed be made to do a certain fixed amount of 
work, the length of time required will fully account 
for the condition of that intensity and will annihilate 
at a stroke the necessity of considering all those fact- 
ors of intensity that have clung to all the exposure 
tables, as the latitude from the equator, the season of 
the year, the hour of the day, etc. 

But it still further accounts for and fully explains 
the very early and late hours of the day which the 
tables cannot fix, as well as the local conditions of the 
weather which are also impossible to control in tables. 
In interior home portraiture also, by the common 
window, the light will be doubled by the movement 
of the subject a few feet nearer to the window or by 
letting down the top sash of the window. These are 
things that tables cannot fully cover and it would be 
childish to try to explain them by tables when a strip 
of Solio in a few seconds will give an exact (practi- 
cally) numerical expression of the intensity in any 
possible complex condition of all these factors. 

This fixed amount of work is the tinting of Solio 
paper to a just plainly visible tint when seen in con- 
trast with the original color of the untinted Solio. 

The tint is made at the position of the brightest part 
of the subject. To make it a strip of the Solio is 
placed behind the thin opaque cover of an ordinary 
pocket note book in which there is cut a small hole 
about a quarter of an inch square. The Solio strip is 
slipped in place under the hole and the latter covered 
with a coin, and when the book is placed in position, 
and turned exactly facing the brightest source of light 
the coin is slipped off and the time counted until it is 
thought that a tint is secured. The time given should 
be one of the following scale of intervals (this may be 
adhered to in practice by reason of the great latitude 
of the photographic emulsions) : %, %, %, 1, 2, 4, 
8. 16, 32, etc., seconds. 

Find the one interval that creates the first just 
plainly visible tint. That length of time will be the 
"Solio time" of that particular intensity where the 
Solio was held. 

This Solio time is taken as a convenient basic ex- 
posure and the whole problem resolves itself into the 
following: When using the Solio time of the light as 
the exposure, what diaphragm with any certain emul- 
sion and a certain class of subject, will create the nor- 
mal effect in the sensitive emulsion? 

This diaphragm once found is a fixed element for 
that plate or film and that same subject and it is called 
the "Solio diaphragm" of that subject for that plate or 
film. 

With the Eastman film which I use in my private 
work, and with a subject of normal complexion, I find 
this Solio diaphragm to be number 16 and for a very 
light complexion, number 32, U. S. 

If the subject be an ordinary exterior with average- 
colored objects in the middle distance the diaphragm 
which gives the correct effect in the emulsion with the 
Solio time as the exposure is number 64. 

The following table divides conveniently the differ- 
ent subjects liable to be encountered in nature and the 
Solio diaphragm of each subject is £een after each. In 



using the system the Solio time of the light is the ex- 
posure with the Solio diaphragm mentioned after the 
particular subject that is being photographed. 

This subject table with the Solio diaphragms follows 
(for Eastman film and emulsions of like speed) : 

Diaphragms'. 

U. S. f. 

Portraits : 

Very light complexion 32 22 

Average complexion 16 16 

Very dark complexion 8 11 

Room Interiors : 

White walls 64 32 

Average walls 32 22 

Very dark walls 16 16 

Dark machinery 8 11 

Regular Exteriors : 

Bird's eye class 128 45 

White objects in middle distance 128 45 

Average objects in middle distance 64 32 

White objects in foreground 64 32 

Average objects in foreground 32 22 

Green trees abounding 32 22 

Marines and Snow Views : 

Bird's eye class 256 64 

Objects in middle distance 128 45 

Objects in foreground 64 32 

Buildings : 

White 128 45 

, Average color 64 32 

Very dark as red brick, etc 32 22 

U. S. is the universal system of marking diaphragms. 

f is the equivalent focus system. The figures represent the 

fractional part of the equivalent focus of the lens. 

Example: On photographing a regular exterior with 
average colored objects in the middle distance, the 
Solio time is found to be one-half second in the full 
light. On looking at the table, the "Solio diaphragm" 
of that subject is seen to be U. S. 64. Therefore, one- 
half second is the correct exposure with that dia- 
phragm. If it is desired to use any other diaphragm, 
it remains necessary only to halve that exposure for 
each whole number that the diaphragm is opened, or 
double it for each number that it is closed beyond the 
one mentioned in the table. 

If some other emulsion was found to be slower than 
Eastman film, the table could be corrected by placing 
a correspondingly larger diaphragm number opposite 
each subject, so that the exposure would still be normal 
while giving the Solio time. If another emulsion was 
faster, the diaphragms would be enough smaller to still 
retain the Solio time of the light as the correct ex- 
posure. 

This system should be applied in practice as follows: 
The worker should become expert in the counting of 
time in exact seconds, and the fractions one-fourth and 
one-half of a second, and also in the act of taking the 
Solio time in any light. This only requires a little 
care to not turn the Solio toward the direct light until 
it is protected, and then holding at exactly right angles 
to the light source and giving the exposure with exact- 
ness, guessing the first time at the factor 1, 2, 4, 8, 
etc., that will create the standard or just plainly ob- 
servable tint when the corner of the note-book is 
raised to look at it, and then give more or less expo- 
sure as may be necessary to obtain the correct tint. 

Then the manufactsrers of plates and films should 
place this subject table in each box of their products, 
corrected as to the diaphragms that follow the subjects, 
so that the one found opposite any subject will give 
the normal effect with the Solio time of the light as the 
exposure. 

They should correct the table for each speed of 
emulsion that they make. By this method any box of 
plates could be used in any part of the world, and al- 
though the maker's name and the rapidity of the 
emulsion was unknown, the user could obtain normal 
results with the first plate exposed as well as if they 
had been constantly in use for months, regardless of 
the kind of subject to which the worker was accust- 
omed. 

The shutter manufacturers have their part to do in 
adjusting the automatic speeds given by their instru- 
ments to the same scale as the Solio intervals of time, 
as 1, 1-2, 1-4, etc., second. 

The system can be substituted for exposure meters, 
and the expense is merely nominal, as the few strips of 
Solio paper that are used in taking the measurements 
are practically without value. 

An ordinary notebook with a small hole cut in the 
cover is all the provision that the worker need make 
to prepare him to use the method. 

If to understand how to use plates and films will 
tend to increase their use and to lessen the troubles 
of the users, then certainly the advantages of institu- 
ting the system will be shared alike by both makers 
and users. 

Those who practice photography should be expert at 
the counting of time in seconds. To count any desired 
number of seconds say: "Naught-one-half -and-one, 
one-half-and-two, one-half-and-three, etc." For one sec- 
ond, say the first line only; for a half second say, 
"Naught-one-half," and for a quarter second say the 
word "quar-ter" at talking speed. 

Practice the lingo with the second hand of a watch 
or count with a clock that ticks in quarter seconds. 
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THE MANUFACTURE OF STRAW HATS. 

Sr W. FRANK M'CLUBE. 

The first step in the making of modern woman's 
headgear is the importing of the braided or plaited 
straw or chip, principally from Japan, and the styles 
from Paris. The felt for fall and winter hats is bought 
of American manufacturers. When the styles have 
been decided upon, the molders in the 
basements of the hat factories begin 
the fashioning of quantities of plas- 
ter of Paris and metal into blocks and 
dies of many shapes. With the blocks 
made and the straw or felt on hand, 
the operations, among which are block- 
ing, sewing, stiffening, and pressing, 
follow with the assistance of hydraulic 
presses and other machinery. 

The factory stock room is an inter- 
esting place. For spring hats, the man- 
ufacture of which is begun in the fall, 
more than one hundred different styles 
of braid are used, all of which comes to 
the factory in its natural color. The 
larger factories do a great deal of im- 
porting themselves, while on the other 
hand a large per cent of these straws 
are brought here by the big importers 
of New York. Aside from Japan, braids 
are imported from Italy, Germany, 
Prance, and Switzerland, but it is to 
Japan belongs the credit for the 
greatest progress in the making of a 
fine quality of clean and light-weight 
braids. These braids come in pieces 
sixty yards in length, each such piece 
weighing not more than a quarter- 
pound. Where the style of braid is 
a particularly desirable one, a manu- 
facturer will often order as high as ten thousand pieces 
of the one kind at a time. 

The chip which is used is taken from the trees of 
Japan. The straw from that country is of a much 
whiter color than would be possible to obtain in this 
country. The moist atmosphere of Japan is conducive 
to the desired shades of the straw. The difference in 
fine and coarse straw is the difference between the 
straw at the roots of the growing stalks of grain and 
that at the top. In Italy many peasants raise wheat, 



not for the food crop, but for the making of hats solely. 
There, to improve its quality, it is sometimes cut before 
the grain is -ipe. The straws are carefully cut so that 
the tops, the bottom portions, and the centers may be 
kept in separate piles, thus determining the different 
grades of the finished product. 

Before proceeding to the methods of American hat 




Making the Blocks. 

manufacture, it may be stated that in England a large 
portion of the hats from braid are made in the homes, 
and that in Paris the hat manufactory buildings scarce- 
ly compare in size with those of the United States. In 
England many people are employed making hats in 
their homes, after obtaining the braids from the whole- 
sale houses, and when their work is completed, it goes 
back again to the hat dealers. 

In the factory where the accompanying photographs 
were made there are 75,000 square feet of floor. 



The methods and operations employed here 
are typical of modern American hat-making in 
general. Two hundred women are employed in the 
sewing department alone, which number is a little 
less than half the total number of employes in the 
factory. 
With reference first to the making of hats from straw 
and chip braids, these braids, prior to 
being placed in the stock room, are 
dyed numerous colors. Prom the stock 
room they go to the sewing department, 
which represents a large and important 
department of every factory. There are 
some two hundred sewing machines in 
one large room, though much of the 
finer work is done by hand. The plan 
for shaping the straw as sewed is ob- 
tained from the blocks made in the 
molding department. 

The blocks upon which the hats are 
shaped in the sewing room, as before 
stated, are made of plaster of Paris, 
which is brought in dray loads to the 
factory each month. The patterns for 
these blocks are first cut in wood. The 
metal dies are made of zinc spelter, and 
each die when completed has an aver- 
age weight of 110 pounds. Tons of zinc 
spelter are thus used. The metal dies 
are used in the blocking and pressing 
departments of the factory. 

In the sizing room the hats are stif- 
fened by means of glue, after which 
they dry before going to the blocking 
room. The blocks upon which they are 
placed are heated by steam. In the 
pressing room of the factory there are 
twelve hydraulic presses and twenty-six 
steam presses. The former are used for hats requiring 
a smooth finish, and the steam machines are used 
where rough effects are desired. Under the hydraulic 
presses straw hats are subjected to a pressure of 75 to 
100 pounds. The pressure upon a felt hat is often as 
high as 500 pounds. These machines stiffen the hats 
and give them a high polish. Straw hats on coming 
from the presses are given a coat of varnish, and after 
being wired are ready for the trimmers. 

Pelt comes to the hat manufacturers in the form of 
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rolls, which can be cut Into sheets, or else It comes in 
the shape of cones. When in sheets, a first operation 
is to cut the felt in accordance with the sizes of the 
hats as dictated by the styles. Next the felt is 
stiffened, but, instead of simply glue being used, the 
preparation is part glue and part shellac. The felt 
hat is given its shape py means of heated dies and me- 
chanical presses. When it comes from 
these it looks like a hat, save that the 
edges are often irregular. These edges 
are trimmed off, and the hat is combed 
and pounced. The comb is used so that 
the nap of the goods will run in one di- 
rection. The pouncing is done with a 
kind of sandpaper. The hat is then 
wired and bound and finally placed in 
the hydraulic presses, as in the case of 
the straw hat. 

The output of a large factory is from 
four hundred to five hundred hats per 
day. While large quantities of un- 
trimmed hats are .sent to the markets 
of the United States, and subsequently 
furnish employment to thousands of 
milliners, still there are factories 
which have trimming departments of 
their own, and which send out the 
finished product in the shape that it is 
to be worn by the purchaser. 

The hat-making industry, like the 
majority of American industries of the 
present day, is growing noticeably in 
size with the increase of population. 
Within the past two or three years a 
number of the leading hat factories of 
the country have increased the size of 
their establishments, thus admitting of 
a larger output. Though the busiest 
portions of the year aggregate about 
eight months, nowadays there is activ- 
ity at the hat factories the year round. 
With the spring hats all on the market, 
the making of fall and winter hats for 
1904 and 1905 will begin as early as the 
first of July next. New styles will 
then, of course, require new molds and new dies. The 
old plaster of Paris molds are considered useless, and 
are thrown on a scrap pile. 



consumption is large, there are immense quantities 
of petroleum accumulating at the fields. The Standard 
Oil Company, which has established itself there as a 
buyer, refiner, and shipper, has not t less than six mil- 
lion barrels in storage; to say nothing of the oil held 
in reserve by the various operating companies. 

Consequently, the ingenuity of the oil people has 




low as fourteen cents per barrel; and there is some 
talk of shutting down a portion of the wells until the 
surplus oil on hand has been worked off, and the mar- 
ket assumes a more healthful aspect. 

The oil from these fields is not of the illuminating 
variety, but is a heavy oil, with an asphaltum base. 
It is used principally for fuel, for the manufacture 
of asphaltum, and for lubricants. It 
has had the effect to stimulate manu- 
facturing all over the State, and is rap- 
idly taking the place of coal as a fuel 
on railroad and steamship lines. It is 
said to be equal in cheapness at pres- 
ent prices to coal at 70 cents per ton; 
and as California has to pay from $7 
to $8 per ton for coal, the value of her 
petroleum as a fuel may be easily ap- 
proximated. 



THE PETROLEUM RESERVOIRS OF CALIFORNIA. 

BY H. A. CRAFTS. 

During the year 1903 California's product of crude 
oil amounted to 25,000,000 barrels. Of this amount the 
Kern River fields, four miles from Bakersfield, pro- 
duced 16,000,000 barrels, or nearly 66 2-3 per cent of 
all the oil produced in the State. And this in spite of 
the fact that the Kern River fields cover a territory 
hardly more than five miles square, and of the addi- 
tional fact that the fields have been in operation but 
little more than four years. Even as early as 1901 
Kern County shipped 52.7 per cent of all the oil pro- 
duced in the State, and this with only 233 wells in 
operation. 

Now there are 876 active wells in the Kern River 
fields, arid the daily product of the individual wells 
ranges from thirty to four hundred barrels. The aver- 



INTERIOR OF OIL STORAGE RESERVOIR IN CONSTRUCTION, 

been greatly exercised to secure adequate facilities for 
storing the surplus product of oil. Naturally, the 
Standard Oil Company is the larger storer of oil. It 
began by erecting the regulation tubular steel tank, 
but gave up the idea when it came to realize the actual 
producing capacity of the fields. Then it began con- 
structing the earthen storage reservoir, which means 
but little more than a hole in the ground. The 
size of these reservoirs increased as the prodigious 
product of the wells was contemplated by the 
builders. 

The larger of the storage reservoirs constructed and 
operated by the Standard Oil Company has a total 
capacity of 500,000 barrels. These reservoirs are circu- 
lar in form, and their diameters vary from 400 to 500 
feet, and their depth from 14 to 16 feet. The first of 
the reservoirs to be constructed were cemented, over 
their beds, to prevent the oil from seeping. But ever 
that expedient is considered too expensive now, and 
the earth composing the beds is now merely tamped 
well before the oil is turned in. 

The reservoirs as soon as excavated and tamped are 



The Discoverer of Latent Heat. 

On the occasion of "Commemoration" 
at Glasgow University on April 19, 
Sir William Ramsay gave an address 
on Joseph Black, the distinguished 
chemist and physician, who spent his 
life between Glasgow and Edinburgh 
as student and professor in the latter 
part of the eighteenth century. Medi- 
cine, said Sir William, suggested 
Black's first step in advance toward 
chemical discovery. Certain curious 
remedies — in which eggshells, snails, 
and sundry strange fruits were ingre- 
dients — were supposed to be beneficial 
to those troubled with the stone. 
Black, then studying for his M. 
D. degree, endeavored to find some 
milder solvent for calculus than 
those generally in vogue, and . this 
led him into an investigation of 
magnesium sulphate as a substitute 
for the solution of lime which had, up 
to then, been used as a remedy. He 
did not, indeed, demonstrate that 
"fixed air," as he named the gas with 
which lime combined to form calcium carbonate, 
was a compound of carbon, but he did show that 
a gas can be retained by a solid and made to es- 
cape by treatment either with acid or by heat. Later 
came the discovery of "latent heat," and Black even 
made a rough determination thereof. His conceptions 
as to the action of pressure on the boiling point and 
the absorption of heat by vapor were utilized by James 
Watt, and effected a revolution in the structure of 
steam engines. Black's investigations, said Sir Will- 
iam Ramsay, not only la,id the foundations of modern 
physics and chemistry, but profoundly changed the 
whole o* our industrial and social life. 



•» < ■ > 



Sewage is treated in Briinn, Moravia, by a chemical 
process utilizing a reagent composed of 1 kilogramme 
of organic carbon, 20 to 30 grammes of lime, and 10 
of zinc du.jt per cubic meter of sewage. The carbon 
is obtained by dry distillation in gas retorts of offal 
from abattoirs. After mixing with the proper dose 
of the reagent, the sewage flows into a settling basin, 




ROOFING OVER AN OIL STORAGE RESERVOIR. 



age product to the well is said to be one hundred bar- 
rels daily. But this is probably in excess of the actual 
product, for at that rate the total product for the year 
1904 would be over thirty-two million barrels, or twice 
the total output for the year 1903. 

In spite of the fact that the daily shipments of oil 
from Bakersfield are 60,000 barrels, while the home 



roofed over with inch boards, nailed upon framework, 
and the boards are covered with tar paper, in order to 
protect the oil from the elements. Then the reservoirs 
are ready to receive oil. 

The regular quoted price of petroleum at tiie Kern 
River oil fields is twenty cents per barrel, but it is 
reported that some sales have been made recently as 



from which the deposited mud is pumped to filter 
presses. The press cakes are distilled dry and a part 
of the reagent can be recovered. From the settling 
basin the turbid water flows to a filter consisting of 
superposed layers of brick, coke, and carbon. Prom 
this filter the clarified effluent is turned into the 
river. 
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AN ARCADE FOR NEW TORE CITY. 

There is a proposition on foot to arcade Nassau 
Street in New York city. This is a very narrow and 
congested thoroughfare, and it has been considered 
that it would be advisable to close it for wagons and 
trucks, and cover it with a closed arcade. Numerous 
propositions to this effect have been made. As this is 
the great highway from the 
financial district to City 
'.Hall and the Brooklyn 
Bridge, its importance can 
hardly be overestimated. 
The principal objection is 
that in case of a fire it 
would be impossible to use 
ladders; but this could 
readily be overcome by a 
system of movable sky- 
lights, which could be so ar- 
ranged that they could be 
swung out of the way at a 
moment's notice. 

Probably the finest ex- 
ample of an arcade in the 
world is the Galleria Vitto- 
rio E'mmanuele, Milan, Italy. 
This is the most spacioua 
and attractive structure of 
the kind in Europe. It was 
built in 1865-67 by the archi- 
tect G. Mengoni, one of the 
most gifted of modern 
Italian architects, who un- 
fortunately lost his life by 
falling from the portal in 
1877. The gallery cost 
$1,600,000, is 1,600 feet in 
length, 48 feet in breadth, 
and 94 feet in height. The 
form is that of a Latin 
cross with an octagon in 
the center, over which rises 
a cupola 180 feet in height. 

The octagon is adorned and frescoed, representing 
Europe, Asia, Africa, and America, while the frescoes 
on the entrance arches are emblematic of Science, 
Industry, Art, and Agriculture. The gallery contains 
handsome shops, and is fitted with electric light. This 
is an admirable example which should be followed in 
New York. 

■ 1 i 1 ■ 

WRECK OF THE RUSSIAN CRUISER "BOGATYR." 

Now that it is officially announced at St. Petersburg 
that the protected cruiser "Bogatyr," which recently 
ran upon the rocks near Vladivostock, has had her guns 
removed and has been dismantled, to prevent her fall- 
ing into the hands of the Japanese, this fine ship 
must be stricken from the list of Russia's available 
fleet in the ■ 
Far East. She 
was a type 
ship, forming 
one of a class 
of five cruisers 
of practically 
similar dimen- 
s i o n s, speed, 
protection, and 
armament. The 
"Bogatyr" was 
launched a t 
Stettin in 
1900, and was 
on the Asiatic 
station when 
war was de- 
clared. Two 
others of this 
class, the 
"O leg" and 
•"Vitiaz," are 
building o n 
the Baltic, and 
the "Kagul" 
and "Otcha- 
koff" are build- 
ing in the 
Black Sea, 
these four ves- 
sels having 
been launched 
in 1903. The 
"Bogatyr" i s 
423 feet i n 
length, 5 2 % 

feet in breadth, and draws 21% feet, with a displace- 
ment of 6,500 tons. The other four vessels above 
mentioned are 436 feet by 54 feet by 20% feet, and 
displace 6,250 tons. The "Bogatyr" carried twelve 
6-inch, 45-caliber guns, twelve 3-inch rapid-fire guns, 
eight 3-pounders, two 1-pounders, and six torpedo 
tubes. Four of the 6-inch guns were carried in two 



turrets of 4-inch steel, one forward and one aft, with 
ammunition hoists extending from these turrets to 
the protective deck, the hoists having 2 inches of 
armor protection. Four of the 6-inch guns were car- 
ried in four casemates, at the four quarters of the 
ship, these guns being able to train forward or aft 
parallel with the keel. Four other 6-inch guns were 




THE GALLERIA VITTORIO EHHANUELE, MILAN, ITALY. 
A similar plan has been suggested for Nassau Street, New York. 

mounted behind 4-inch shields, two on either beam. 
The four casemate guns above mentioned were pro- 
vided with ammunition hoists protected by 2 inches 
of armor. The 3-inch guns were mounted as follows: 
Three on either broadside alternating with the 6-inch 
guns on the main deck, and four at each quarter of 
the ship upon the roofs of the 6-inch gun casemates. 
There were also two 3-inch guns mounted on the for- 
ward bridge. The vessel was protected by a 2-inch deck, 
and an important feature was the 2 inches of armor pro- 
tection around the bases of the funnels up to the level 
of the quarter-deck. The "Bogatyr" was driven by 
twin-screw engines of a designed indicated horse-power 
of 19,500, which, on her trials, gave the ship a speed 
of 23.45 knots an hour. She had a normal coal supply 



The "Bogatyr" was an exceedingly fine vessel of her 
class, and has attracted a great deal of favorable com- 
ment. One of our correspondents, indeed, who takes 
an intelligent interest in naval matters, referring to 
the excellent protection of most of her 6-inch guns, 
thinks she bears comparison with some of the so-called 
armored ships; and he suggests that, considering her 
much smaller displacement, 
she seems superior ton for 
ton to our so-called armored 
cruisers of 9,700 tons, of the 
"Charleston" class. The 
point is made that she 
brings the same number of 
unprotected 6-inch guns to 
bear on either beam, and the 
same number of guns behind 
4-inch armor as the "Charles- 
ton;" and our correspondent 
argues that while the deck 
is thinner than that of the 
"Charleston," the coaling 
capacity is about the same, 
fewer men are required to 
do the work, and the 
"Bogatyr" is about two 
knots faster. He asks 
whether a 9,700-ton "Bo- 
gatyr" would not be su- 
perior to our "Charleston." 
This, however, is a digres- 
sion, and we simply mention 
it as suggesting that if wo 
are to secure the great ad- 
vantages that go with the 
armored cruiser type, the 
belt should certainly be 
made thicker than the 4 
inches that we have given 
the "Charleston," and it 
should cover more than a 
third of the vessel's length. 
The "Bogatyr" was the 
best representative of the protected cruiser type that 
has yet appeared, and, indeed, she marked about 
the ultimate development to which this type can be 
carried. Her untimely end, before she had an oppor- 
tunity to show her value, will be regretted by naval 
men the world over. 








Displacement, 6,500 tons. Speed, 23.45 knots. Guns : 12 6-in., 12 3-in„ 9 small guns. Armor : deck 2 in., casemates, 4 in. Torpedo Tabes, 
FAST RUSSIAN CRUISER "BOGATYR," WRECKED NEAR VLADIVOSTOCK. 

of 900 tons, and a maximum of about 1,400 tons. Of 
the six torpedo tubes, two were submerged and were 
capable of firing 20 degrees abaft of the beam. There 
was one above water in the bow, another above water 
in the stern, and two torpedo tubes mounted on the 
berth deck, capable of being trained through a con- 
siderable arc. 



How the British Museum Was Started. 

An observer recalls the interesting circumstances of 
the establishment of the British Museum. The funds 
for the institution were raised by a lottery, which was 
authorized in 1753 by an act of Parliament, the Arch- 
bishop of Canterbury, the Lord Chancellor and the 
Speaker being the managers and trustees, each to re- 
ceive £100 as an honorarium. The amount of the 

lottery is said 
to have been 
$1,500,00 
( £ 3 00,000), 
which was 
raised by £3 
tickets, to pro- 
vide £200,000 
for prizes, 
varying in 
value from 
£10,000 to 
£ 10 , and 
£100,000 for 
the purchase 
of the Mu- 
seum's nucleus 
— the Sloane 
collections and 
the Harleian 
Library — also 
to provide for 
the acquisi- 
tions and to 
meet other ex- 
penses. It will 
be remembered 
that the lot- 
tery became 
notorious 
through the 
activities of a 
certain Peter 
Leheup, who 
shrewdly cor- 
nered the 
tickets and 
had them sold at a premium. Leheup was afterward 
prosecuted for breach of trust, and fined £1,000. — 
Harper's Weekly. 






One of the immense wagon trains used in hauling 
borax from Death Valley, Cal., including a train of 
twenty mules, is to be exhibited at the World's Fair, 
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PHOTOGBAPHY OF JUPITER'S SATELLITES. 

The satellites of Jupiter form one of the most won- 
derful aspects of the heavens and, likewise, one of 
the most easy to observe and most difficult to photo- 
graph. In fact, the image upon the plate is small, 
and the brilliancy of the planet is so great as com- 
pared with that of the little moons which revolve 
around it, and which at 
the most are of only the 
sixth magnitude, as to ef- 
face any trace that they 
might leave. 

M. L. Rudoux, however, 
has, in his private observ- 
atory at Donville (Mau- 
che), succeeded in fixing 
the Olympian family upon a 
plate placed in the focus of 
his equatorial, which has 
a 25-millimeter objective. 
This instrument has a 
focus of 1.4 meter. Dur- 
ing the exposure the 

planet was followed as closely as possible, since the 
least deviation is very perceptible with such a local 
length. The disk of Jupiter that is seen in the photo- 
graph is not its real disk, since lateral diffusion oc- 
casions here an excessive enlargement. In the first 
place, M. Rudoux tried long exposures, say of seven 
minutes, with an ordinary plate; and then he reduced 
the time to one minute with a non-halation plate. 
This short exposure made it possible to follow the 
planet more closely. The best results were obtained 
with exposures of from 1 to 1% minutes. 

The photographs taken show that satellite IV., which 
is the second in size, is always the faintest in photog- 
raphy, while satellite II., although the smallest, is 
very brilliant, and, with equal surface, the most 
luminous. M. Rudoux's photographs are the first of a 
series through which the observatory purposes to study 
various phenomena. The satellites of Jupiter, in fact, 
undergo very notable variations in luster, and their 
systematic notation may lead to interesting researches, 
such, for example, as those 
upon their revolution. For 
this purpose it would be 
necessary to observe the repe- 
tition of the variations, the 
return of- the same brilliancy 
at determinate positions, etc. 
In theory, such observations 
are easy, but, in reality, they 
are somewhat difficult to 
make. A long series of them 
can alone give a solution of 
the questton. 



atus is placed in the multitubular boiler, using the 
existing heating surface of the tube, so as to have the 
fire gases, necessary to superheat the steam, enter the 
superheater at a convenient temperature, sufficient 
to obtain the required steam temperature with a mini- 
mum heating surface, being on the other hand suffi- 
ciently cool to prevent the fire gases from seriously 



maximum of 300 to 350 deg. may be obtained, accord- 
ing to the position and length of the apparatus. 




Oct. 7, 1903. Sept. 18, 1903. Sept. 19, 191)3. 

PHOTOGRAPHS OF THE PLANET JUPITER AND ITS SATELLITES TAKEN AT DONVILLE OBSERVATORY. 



injuring the tube. The superheater consists main- 
ly of a box surrounding the existing tube system 
in the boiler, being readily tightened against the sur- 
rounding water, as the pressures in the superheater 
box and in the boiler are identical. This box is di- 
vided by partition walls into different compartments, 
this insuring a contact as prolonged and as intimate 
as possible of the steam and the heating tube. The 
steam enters the superheater box at boiler pressure 
through the inlets E t and E.,, when the steam tra- 
verses the various compartments and ultimately find- 
ing its way through the tube A, enters a box surround- 
ing the governor head ("Regulatorkopf"). The tem- 
perature of the superheated steam is indicated by 
a thermometer T provided with large figures, so as to 
be easily read from the mechanic's stand. A tube,. R, 
leading from the governor through the dome foot 
serves to supply superheated steam to the air pump 
as well as for cleaning the rails, heating, etc. If 
disturbances should be observed, the amount of 



THE PIELOCK SUPERHEATER 
SYSTEM. 

BY DR. ALFRED GRADENWITZ. 

Although the use of super- 
heated steam in stationary 
steam boiler and steam en- 
gine plants was long ago de- 
monstrated to be advantage- 
ous, superheaters for locomo- 
tives were not designed before 
1898, when the Prussian Rail- 
way Administration caused 

extensive experiments to be made in connection with 
such steam engines. These experiments resulted in 
proving the superiority of the superheated steam 
locomotive over the ordinary type being demon- 
strated. 

Now, present superheater types, while fully meeting 
the requirements of safe operation, cannot be installed 
without expensive reconstruction except in the case 
of newly-constructed locomotives, necessitating even 
in the latter case a not 
immaterial cost (with 
the Prussian 2/4 high- 
speed locomotives about 
6,000 to 8,000 marks). 

The Pielock super- 
heater (just brought out 
by the Hannoversche 
Maschinenbau A. G. 
vorm. Georg Egestorff, 
Linden near Hanover) is 
remarkable for its sim- 
plicity and suitable ar- 
rangement, in addition to 
its low cost. This sup- 
erheater is designed not 
only for locomotives, but 
for nearly any hot tube 
boilers. It is read- 
ily installed in connec- 
tion with new as well as 
with existing boilers. In 
the case of locomotive 
superheaters, the appar- 




Arrangement of Pielock Superheater in a Locomotive Boiler. 

leakage of the superheater may be ascertained. Ex- 
periments so far made on the Pielock superheater 
have fully borne out the claims of its inventor. In 
connection with experiments made on behalf of the 
Prussian railway authorities, a saving of coal as high 
as 15 per cent and of water as high as 18 per cent was 
noted as compared with similar wet steam loco- 
motives. In virtue of the reduced space of the 
superheater, any desired temperature up to the 





Superheater with Tube System. 

THE PIELOCK SUPERHEATER SYSTEM. 



Dr. Pupin's Lecture on Wireless Telegraphy. 

On the evening of May 25, at one of the lecture halls 
of Columbia University, Prof. M. I. Pupin gave, under 
the auspices of the New York Electrical Society, a 

lecture upon the subject of 
wireless telegraphy. 

Dr. Pupin devoted his re- 
marks largely to "reson- 
ance" — a subject concern- 
ing which there is a good 
deal of confusion in the 
popular mind. 

There are, he said, three 
distinct kinds of electrical 
resonance, to wit: 

1. Simple resonance, 
which is the commonest 
type, and is analogous to 
the resonance of a sounding 
body, such as a bell or a 
stretched string. Simple resonance is manifested 
whenever the electrical state of a conducting body is 
changed abruptly, as when a simple metallic body is 
charged by a spark from a Leyden jar. The simple 
resonance of a body is changed most conveniently by 
altering its inductance or capacity. 

2. Multiple resonance, which appears when a com- 
posite structure, built up of a number of conducting 
bodies, each having simple resonance, are connected 
together into a unitary system. In this case the sys- 
tem as a whole can have as many frequencies as there 
are simple resonators in its make-up. For instance, if 
the system comprise ten simple resonators, each hav- 
ing an individual frequency, the system is capable of 
manifesting ten frequencies at the same time, pro- 
vided the ten simple resonators are all in action. 

3. Selective resonance, whereby one or individual 
circuits, or several circuits connected together in a 
system, may select or pick out, from a system adapted 
for multiple resonance, vibrations or oscillations of 

definite frequency or of some 
other definite characteristic. 
For instance, if a system of 
ten resonators is impressing 
waves of ten different fre- 
quencies upon the ether, or is 
impressing alternating cur- 
rents of ten different frequen- 
cies upon a single wire, or is 
impressing alternating cur- 
rents of ten different voltages 
upon the wire, it is possible for 
a number of receiving instru- 
ments, actuated by the waves 
or by the currents as the case 
may be, to respond indepen- 
dently, and without interfer- 
ence of any sort one with the 
other. 

He explained the multiple 
selective system of his own in- 
vention, and which, with 
slight modification, is adapted 
for use with either electro- 
magnetic waves acting 
through space or with al- 
ternating currents traversing a wire. He exhibited 
a model of his system as applied to wire telegraphy, 
but as the apparatus was not in working order, no 
practical demonstration was made. 

Large Boring for Water-Works. 

The largest boring for water-works purposes in Eng- 
land was recently com- 
pleted for the Gains- 
borough Urban District 
Council. According to 
the Engineer, this bore- 
hole is 1,515 feet deep, 
and was not sunk with- 
out some annoying de- 
lays. One of these was 
particularly serious. 
When a depth of 725 feet 
had been reached, the 
rope carrying the boring 
tool broke, and buried 
the tool. This accident 
caused an interruption of 
no less than twenty-two 
months, but eventually 
the tool was recovered, 
and the boring completed 
to its full depth in 1900. 
Pumping machinery de- 
signed to have a maxi- 
mum capacity of 70,000 
gallons per hour has been 
installed. 




End View. 
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SHAFT FASTENING. 

In very heavy machinery, such as stone crushers and 
the like, where the parts are subjected to excessive 
strain or jarring, it is important to provide a simple, 




/ 




SHAFT FASTENING FOE HEAVY MACHINERY. 

yet substantial means by which a shaft may be secured 
solidly and immovably in position within the frame of 
the machine. Mr. William A. Jones, of Branch, Pa., 
has invented a device of this character. It consists of 
a flanged sleeve which fits on to the shaft and is 
secured to the frame by bolts passing through the 
flange. The sleeve is formed with an inner hub, not 
shown in our illustration, which is conical and fits 
into a tapered opening in the frame of the machine, 
so that by tightening the bolts this hub will be wedged 
snugly and securely in place. The shaft is held to the 
bushing by a taper key which is driven into coincident 
slots formed in the bushing and shaft. The key- should 
be located on the opposite side of the shaft from that 
on which the strain or pressure is to be exerted. This 
arrangement will be found advantageous because the 
shaft will not be weakened by the key slot on the side 
which bears the greatest pressure. In practice two of 
these fasteners will be employed on each shaft, one at 
each end, and as an added security against lateral dis- 
placement, the . shaft may be turned to a smaller 
diameter at one end, thus forming a shoulder against 
which the conical hub at that end may abut. 

-» *■- ♦ >■*■ 

BOCK SKILL ATTACHMENT. 
In process of drilling rocks in quarries to form slabs 
or blocks, it is customary to produce holes in the shape 
of an ellipse, the holes being disposed in a row along 
the line of fracture, and the line coinciding with the 
long axes of the ellipses. We illustrate herewith an 
improved rock drill attachment, invented by Mr. David 
Awst Owen, of Granville, New York, which is designed 
to drill a hole with V-shaped grooves in its wall ex- 
tending in the direction of the straight or angular line 
of fracture. The usual drill has the shank turned down 
to form a reduced portion, on which a cutter is mounted 
to turn. The cutter comprises a hub with wings ex- 
tending lengthwise of the hub, either diametrically in 
alinement, or at angles one to the other, as clearly in- 
dicated in our illustration. In operation when the 
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rock drill is set in motion to drill the holes in the 
usual manner, the cutter moves up and down with the 
drill, but does not turn with it. After the hole has 
reached a depth sufficient for the lower ends of the 
wings on the cutter to strike the rock, the V-shaped 
grooves will begin to be formed in the side walls of 
the drill hole. When a corner is reached in the line 
of cleavage, that cutter is used which has its wings 
extended at right angles one with the other. When 
the drill holes are completed and charged with ex- 
plosives, and the latter ignited, then the rock will 
split along the line of cleavage much more evenly 
than with elliptical holes, particularly at the corners. 
When it is desired to sharpen the drill or the cutter, 
the several parts can be readily disconnected to allow 
sharpening. The device is very simple and durable in 
construction, not liable to easily get out of order, and 
can be readily applied to rock drills now used, it 
being only necessary to change the shank of the drill 
to accommodate the cutter. 
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A NOVEL FLY-CATCHEK. 

A new form of fly-catcher has been invented by Mr. 
Johann Zierl, care of Mr. W. J. Miller, Ballinger, 
Texas, which consists of a standard or post covered 
with a tacky substance which will attract the flies 
and hold them fast. This device is arranged to be 
suspended in any convenient place, and, as shown 
in our illustration, is made up of a metal tube, in the 
upper end of which a flared attachment is fitted, this 
constituting a holder or reservoir for the tacky sub- 
stance employed. To the lower end of the tube, a 
bowl is attached, which serves as a holder for the flies, 





A NOVEL FLY-CATCHEK. 

and each end of the device is covered by a cap of conical 
form. The lower end of the flared reservoir is pro- 
vided with openings, which register with perforations 
in the tube, and through these the tacky substance 
flows from the reservoir, down over the tube, smearing 
its entire surface. The adhesive substance is sweet- 
ened or otherwise made attractive to flies, which, when 
they alight on the tube, are held fast 
and slowly carried downward to the 
bowl by the flow of the sticky fluid. 
A sieve forms the bottom of the 
bowl and serves to retain the flies, 
while the fluid passes on into the cap 
below. When the reservoir is nearly 
emptied of the tacky fluid, the caps 
are interchanged, thus supplying a 
fresh quantity for the reservoir, and 
permitting the flow to continue with- 
out interruption. The caps are held 
in place by a form of bayonet joint, 
that is, each cap is provided with a 
lug adapted to engage the flanged 
edge of either the reservoir or bowl, 
both of which are provided with 
notches through which this engage- 
ment may be effected. 



portions of the window, the entrance of insects of any 
character will be effectually prevented. 

»■».-» ■ — ■ — - — 

IMPROVED RAILWAY CHAIR. 
The greatest strain on a railway track comes at the 
joints, and it is rather an unfortunate circumstance 
that the parts which are subjected to the greatest 
strain must be weakened by bolt-holes necessary for 
securing the fish-plates. A recent invention, however, 
provides a very efficient means of securing rails to 
each other and to the roadbed at the joints, and at 




IMPROVED RAILWAY CHAIR. 

other places as well, without the use of any bolts. 
Our engraving illustrates this invention, which is to 
be accredited to Rev. Francis W. Pool, of Havre, Mont. 
This improved railway chair comprises two identical 
members of the form shown in our detail view. Each 
member is formed of a metal plate with two upwardly 
projecting jaws thereon. The larger one of these jaws 
is provided with a lateral projection which is tapered 
along its outer face to lie parallel with the beveled or 
tapered inner face of the smaller jaw. In use the two 
members are placed under the rail, parallel to each 
other, but at right angles to the rail, so that the large 
jaw of one member will lie against one side of the 
rail, and the large jaw of the other member will lie 
against the other side of the rail. Now, on moving 
these members together, it will be observed that the 
taper face of the smaller jaw on each member engages 
the tapered projection of the larger jaw on the other 
member and serves as a wedge to tighten its grip on 
the rail flange and web. When the members have been 
tightly driven into engagement with each other, and 
the rail, they are held in place by spikes driven into 
the ties. 



COMPENSATING DEVICE FOR ROPE TRAMWAYS. 

By means of a very ingenious arrangement of com- 
pensating drums, Mr. William Y. Cruikshank, of Free- 
land, Pa., has produced an overhead traveling carriage 
for use on suspension cables stretched across rivers 
and the like, which will travel in horizontal position 
throughout its course, and which will furthermore act 
as a brake on the down grade, and as a power to assist 
the propulsion on the up grade of the cableway. The 
greater the load carried, the greater will be the down- 
grade friction and the up-grade power developed. As 
shown in our engraving, the carriage consists of & 
platform supported on a frame, in which the compen- 
sating drums are journaled, and from the latter, endless 



HOCK DRILL ATTACHMENT. 



A fly -screen built on the principle of 
a roller shade has been invented and 
patented by Melchior Zugermayer, 
of Bast Rutherford, N. J. The screen 
is contained in a small casing which 
is secured to the window casing and 
which is hardly noticeable. A 
connection is provided, so that the 
screen will follow the movement of 
the sash. This connection can be 
easily broken, when the sash will 
work independently. With one of 
the screens on the upper and lower 
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ropes pass upward over pulleys formed on the wheels 
which travel on the cables. The compensating drums 
are of a double cone shape, and are spirally grooved to 
receive the coils of the ropes, the number of coils on 
each drum being equal to one-half the number of turns 
of the spiral groove. The compensating pulleys are 
disposed at an angle with the axes of the cable wheels, 
for the purpose of holding the ropes at all times in 
alinement with the pulleys. When the carriage is in 
motion, the pulleys rotating with the 
cable wheels cause the ropes to unwind 
from one-half of each compensating 
drum and onto the other half. On the 
ascent, each rope unwinds one strand 
toward the drum's greatest diameter, 
when the other strand winds onto the 
drum's smallest diameter. As the car- 
riage ascends, the grade is constantly 
increasing, and the purchasing power is 
in the same ratio increasing in favor of 
the strand that is unwinding toward the 
greatest diameter of the drum. This 
power is transmitted 'to the pulleys, and assists in 
revolving the cable wheels, thereby assisting in 
propelling the carriage up grade. The reverse holds 
true on the down grade. That is, the carriage is 
raised toward the cable wheels on the down grade at a 
gradual rate and then lowered on the up grade at an ac- 
celerated rate. By varying the positions of the rope coils 
on the forward and rear drums, it is evident that the for- 
ward end of the platform may be made to rise more slow- 
ly than the rear end on the descent, and vice versa on 
the ascent, thus keeping the platform in horizontal 
plane. 

As the ropes wind on and unwind from the drums 
there will be a lateral movement of the carriage, and 
in order to keep the center of gravity of the load at 
the same point, a compensating movement is provided 
as follows: A rack formed on each end of the plat- 
form is engaged by a pair of spur gears secured to a 
shaft, which is rotated by worm gear connection with 
a pair of the compensating drums, as shown in our 
detail view. 

-^ i n» 

A TENSION REGULATOR FOR OVERHEAD CABLES. 

The accompanying illustration shows a new tension 
regulator invented by Messrs. John F. McKay and 
David J. McKay, of Bowie, La., which is adapted par- 
ticularly for regulating the tension of overhead cables 
used in lumber camps for transporting logs through 
the forest from place of felling to the railroad. The 
improved apparatus is capable of safely manipulating 
cables of the largest size and greatest length, and 
will permit of rapid change when it is desired to shift 
the position of the cable lines. It will also relieve 
the'"strain on the hoisting drum after the cable has 
been placed under a desired tension. It will be ob- 
served from our illustration that the main cable is 
secured to the strap of a running block which may be 
adjusted toward or away from the supporting tree 
by means of a tension cable which, through suitable 
tackle leverage, is connected to a tightening drum. The 
tension cable is fastened at one end to the strap of a 
standing block secured to the supporting post or tree, 
and thence passes in succession over a tail block se- 
cured to an anchor post or stump, a second guide block 
secured to the tree, the block on the main cable, and 
back to the first standing block, over which it passes to 
the tightening drum. The latter is supported in a U- 
shaped frame, provided with two arms which extend 
on either side of the supporting tree, and which may 



a tightening drum and thereby places a tension on 
the main cable. A dog engaging a ratchet on the 
tightening drum takes the strain of the tightening 
cable when the drums are at rest. A most important 
feature of the invention resides in the manner of se- 
curing the blocks and cables to the tree, whereby the 
probability of an accident due to the falling of any 
portion of the overhead structure is almost entirely 
avoided, thus eliminating to a large extent the danger 




DEVICE FOR DISTRIBUTING NOXIOUS FUMES. 

heretofore incident to work in the vicinity of over- 
head structures. 



A CLOTHING RACK. 

In clothing stores considerable confusion is apt to, 
arise from the promiscuous piling of clothing of all 
sizes on the same counter or table. This confusion 
is usually the result of a lack of suitable storing fa- 
cilities. In order to ameliorate such conditions, Mr. 
John A. Hockersmith, of Norfolk, Nebraska, has 
invented an improved clothing rack of simple con- 
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A TENSION REGULATOR FOR OVERHEAD CABLES. 

be firmly secured thereto by means of a chain and a 
locking hook. The device is further strongly braced 
by guy chains, as shown. The tightening drum is 
formed with two barrels, the smaller one to receive the 
tension cable, and the larger one for a second cable, 
wound in the opposite direction, which passes to the 
winding drum of the skidding engine. When the lat- 
ter cable is wound up on the winding drum, it rotates 



TROUSERS RACK FOR CLOTHING STORES. 

struction, in which trousers of different waist and in- 
seam measurement may be placed and separated as to 
sizes, thus making it convenient to quickly find a 
garment of any desired size. As shown in our illustra- 
tion, the trousers rack consists of two U-shaped rods, 
which form the uprights on which the shelves are sup- 
ported. The horizontal portions of the uprights fit 
into grooves in the bottom of the baseboard, and are 
secured thereto by screws. Brackets are adjustably 
mounted at desired intervals on the uprights, to which 
they are secured by the tightening of thumb 
screws. Rigidly connected to opposite brackets 
of a side are flanged plates, on which the 
shelves are mounted to slide. Each shelf is 
formed with a handle at one end, and on these 
handles different sizes of waist and inseam 
measurements may be placed. An important 
feature of this improved rack is the fact that 
the space between the shelves may be varied 
at will, according to the quantity of clothing 
which is to be carried by the shelves. 

< in m 

William F. Oesterle, who recently gradu- 
ated from the Indiana University, and 0. W. 
Brown, an assistant of chemistry at the same 
institution, have invented a process of smelt- 
ing ore by electrical means which is said by 
them to represent great economy over the 
present method of doing this work. Instead 
of the cumbersome clay retorts now in vogue 
around smelting works, these gentlemen make 
use of a furnace of their own design, and the 
metal runs out in streams while the ore is being 
treated. The roasting of the ore, now a source of 
considerable expense, will be entirely done away with, 
and an enormous saving of labor will result. Mr. 
Oesterle says that with his furnace four men will 
produce as much ore in a given time as one hundred 
men now do. Mr. Oesterle is thoroughly familiar with 
the subject, as his father has a large zinc plant at 






Marion, Ind. This invention was begun while the 
junior Oesterle was attending the high school, and he 
took a special course at the Indiana University in 
electro-chemistry for the purpose of completing the 
details of the process. Here he confided his plans to 
Mr. Brown, and since they have worked together. 

m i « i » 

DEVICE FOR DISTRIBUTING NOXIOUS FUMES. 
The usual type of burglar alarm is arranged to 
sound an electric gong and arouse the 
occupants of a room or building on en- 
trance of a burglar, but such an alarm 
obviously affords little, if any, protection 
for isolated buildings such as country 
stores, or the like, which are unoccupied 
during the night. For such buildings, 
what is needed is a device which will 
cope with the intruder himself, and not 
merely sound an alarm. We show here- 
with the method of dealing with such 
a case invented by Mr. Lyman M. Beckes, 
of 609 Main Street, Vincennes, Ind. It 
consists in a means for distributing noxious fumes 
in a room or building on entrance of the burglar, so as 
to overcome the man and prevent him from carrying 
out his unlawful designs. The noxious material, which 
preferably consists of formaldehyde, is held in a light 
steel cylinder, closed by a cork at one end and by a 
wall at the other. A small tube closed at its outer 
end is threaded into this wall, and serves as a holder 
for a charge of gunpowder. A plunger in the cylinder 
is formed with a shank which fits into this tube 
against the powder. A fine heating wire inserted into 
this charge is connected in series with an electric bat- 
tery circuit. The circuit, however, is normally open, 
but is so arranged that by stepping on a door mat or 
in some similar way, the burglar will complete the 
circuit, igniting and exploding the charge, which will 
force the plunger and cork out, and discharge the 
formaldehyde. By arranging a screen before the muz- 
zle of the cylinder the material on striking the meshes 
will be considerably diffused, and the rising fumes will 
make it impossible for the burglar to remain in the 
room and retain consciousness. 



AN IMPROVED PORTABLE TENT. 
We illustrate herewith an improved portable tent 
which is light and roomy, very strong and durable, 
and capable of erection very quickly in a storm-proof 
and reliable manner, either on rocky, sandy, or loam 
soil. The use of ridge poles, upright and inclined 
posts, and the numerous belaying pegs usually em- 
ployed is entirely dispensed with, and in their place 
a pair of detachable frame arches and several anchors 
are used. Each frame, as shown, is made up of two 
straight and two curved wooden sections, and is braced 
by a rod formed at the ends with pins, which fit into 
sockets in the ends of the frame. The frame sections 
are held together by metal socket pieces or couplings. 
In erecting the tent, the two frame arches are spaced 
apart at a suitable interval, and the tent cover in 
drawn over them. This covering is made with 
strapped . seams, and is approximately semi-cylindrical 
in shape, with tapered ends, as illustrated. The latter 
are secured by pegs driven into the ground, and guy 
ropes extend from the top of the frame arches to a suit- 
able anchorage on each side of the tent. If the tent is 
erected on rocky ground, a hook may be used to anchor 
the guy ropes, but in sandy ground the anchor is 
formed of a metal plate, from the periphery of which 




IMPROVED PORTABLE TENT. 

several wire strands extend to a common ring, to which 
the guy rope is secured. The tent covering is formed 
along its edge with an outwardly-extending flange, and 
the door of the tent opens into one or both of the 
tapered ends. Curtains separate the main body of the 
tent from these tapered ends. The inventor of this im- 
proved tent construction is Mr. Frank H. Gotsche, 
416 Hoffmann Avenue, San Francisco, Cal. 
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RECENTLY PATENTED INVENTIONS. 
Electrical Devices. 

RAIL-SUPPORT. — L. Steinbebgee, New 
York, N. Y. The invention relates to an in- 
sulated support, and is particularly adapted 
for use in supporting and insulating a third 
rail of an electric railway, although it may 
be used for insulating and supporting various 
other electric conductors. One object is to 
provide an insulated conductor-support which 
will permit the rail ample freedom of movement 
in any direction, thereby providing for the ex- 
pansion and contraction of the rail and for the 
vertical movement of the ties. Another, is 
to relieve the supports of strains and permit 
the rail to accommodate itself to positions of 
the collector-shoe, thereby insuring a constant 
and perfect contact. 



Hardware. 

REVERSIBLE SOCKET-WRENCH.— W. W. 
Murch, New York, N. Y. In this patent the 
object of the invention is the provision of a new 
and reversible socket or nut wrench which is 
simple and durable in construction, easily 
manipulated, readily reversed, and more espe- 
cially adapted for screwing axle-nuts on or off 
the axles. 

JAW-WRENCH.— W. W. Murch, New York, 
N. Y. The object of the invention in this case 
is to provide a new and improved jaw-wrench 
arranged to permit the operator to readily open 
or close the jaws to snugly fit the article to be 
turned and to allow convenient turning of the 
jaw-carrier and the jaws thereon in either a 
forward or backward direction. 



Heating and Lighting. 

STEAM-GENERATOR.— P. G. A. Peugeot, 
83 Boulevard Gouvion St. Cyr, Paris, France. 
This invention relates to an improved boiler 
for the instantaneous production of super- 
heated steam, which as in others of this class, 
comprises strong tubes which are brought to a 
high temperature within a non-conducting cas- 
ing and constitute a tubulous system to which 
water under pressure is fed at one end and 
from which steam is supplied at the other in 
a more or less dry or superheated condition. 

METALLURGICAL FURNACE. — E. C. 
Wills, Altoona, Pa. That class of furnaces 
designed for the reduction of ore and for the 
melting of pig-iron and other metals is im- 
proved by this invention. Mr. Wills seeks to 
provide hearth-like surfaces down which the 
ore and metal may feed by gravity, and sub- 
ject the materials so fed to the action of a 
flame from an oil-burner independently of or 
in conjunction with the heat from an ordinary 
furnace. 

CHIMNEY-COWL.— B. S. Whitton, Louis- 
ville, Ky. In this patent the invention is an 
improvement in chimney-cowls. The inventor 
seeks the provision of means whereby to pre- 
vent downdrafts and increase the upward draft, 
giving a powerful updraft to the chimney. The 
cowl-may be made of galvanized iron, copper, 
terra-cotta, cast-iron, or any desired combina- 
tion of these materials. 



Machines and Mechanical Devices. 

MUSIC-LEAF TURNER.— W. H. Safford, 
Jr., New York, N. Y. In this music-leaf turner 
the rods range longitudinally between the 
leaves and the upper ends have arms carrying 
clips to engage the individual leaves. The rods 
are spring-acted and normally tend to open the 
leaves. Spring-acted key levers act to release 
rods in succession. The invention admits of 
general use. 

COFFEE-MILL. — S. T. Wallace, Los An- 
geles, Cal. Mr. Wallace's invention has refer- 
ence to improvements in coffee-mills, an object, 
being to provide a mill of simple construction 
having novel means for adjusting the rolls of 
different degrees of grinding and by means of 
which the grinding may be rapidly done. By 
employing rolls, the mill has a much greater 
capacity than mills having disks. 

PRESSURE MECHANISM.— E. T. WOLF, 
New York, N. Y. In this mechanism the pres- 
sure can be applied uniformly to all parts of 
tapering material or work. It may be used in 
a variety of arts, and in machines of any 
character for subjecting irregular or tapering 
stock to pressure. One v/ay it can be used re- 
sides in a machine for making piano-hammers 
disclosed in a former application by Mr. Wolf, 
in which variation in the materials or stock 
makes it difficult to apply pressure uniformly 
to the materials at all points. This practical 
objection is wholly overcome by the use of 
mechanism embodying the present invention. 

MACHINE FOR SKINNING TOMATOES.— 
J. E. Thimble, Albany, Ind. Mr. Trimble's in- 
vention is an improvement in apparatus for use 
in removing the skins from tomatoes, and has 
for an object to provide means whereby suc- 
tion may operate in connection with the per- 
forated bed to draw the skins from the tomatoes 
and to permit the pulp to discharge with the 
skin removed. 

DREDGE ATTACHMENT.— H. A. Fdnke, 
Elizabethtown, New Mex. The attachment is 
especially adapted to dredges in which the 
buckets are arranged on an endless chain and 
dumping as they turn over at the upper portion 
of the dredge. In this class of dredges espe- 
cially when working in clay and stiff soils the 
buckets fail to dump the mud completely. To 
overcome this a scraper device automatically 
enters each bucket as it arrives at dumping 



position and throws out therefrom all the ac- 
cumulated material. This device may be 
driven either by gearing direct thereto or by 
contact with the buckets ; the latter arrange- 
ment being preferred by this inventor. 

DUPLICATOR. — C. H. Epple, New York, N. 
Y. The intention in this improvement is to 
provide a device that may be easily operated, 
and by means of which a permanent record of 
the orders or sales may be made for the use of 
an accountant or cashier and at the same time 
duplicate the written matter on a check to be 
presented to a customer for settlement. 

GUMMED-STRIP-MOISTENING MACHINE. 
— J. E. Colvin, Junction City, Kan. This im- 
provement has for its object the provision of 
a strip-moistening machine which will contain 
gummed paper strips of appropriate length and 
width and be adapted to deliver these gummed 
strips in moistened condition as may be re- 
quired for application to a filled paper bag or 
other package lor its sealed closure. 

ATTACHMENT FOR CUTTER-BAR SHARP- 
ENERS. — W. M. Pneuman, Meshoppen, Pa. In 
general terms, this invention consists of an at- 
tachment whereby the grinding-wheel may be 
gaged in its work. The particular type of 
cutter-bar sharpener to which the gage attach- 
ment is adapted employs a rotatable grinder 
at the free end of an oscillating arm. In 
sharpening cutter-bars with a device of the 
character stated the grinder is liable to cut 
away the blade injuriously and care is needed 
to prevent grinding through the bar or blade. 
Mr. Pneuman's attachment obviates all such 
objections and has the advantage of adjusta- 
bility. 

Of Interest to Farmers. 

SULKY-PLOW.— J. E. Russell, Titonka, 
Iowa. One of the objects in this case is to 
be able to change the inclination of the plow 
to the ground in such a manner that the tilt- 
ing of the point down to make it run deeper 
does not involve the raising of the heel of the 
plow, and vice versa, but when the point of 
the plow is tilted down the whole lay of the 
plow is tilted down about a center in rear of 
the beam. 

PLATFORM ATTACHMENT FOR COM- 
BINED HARVESTERS AND THRESHERS.— 
F. McCown, A. G. Loundagin, and W. A. 
Williams, Walla Walla, Wash. Their invention 
relates to an improvement in that class of com- 
bined threshers and harvesters or "combined 
harvesters," as they are called, which are pro- 
vided with a side platform adapted for sup- 
portng one or more harvest hands while sack- 
ing grain, sewing the filled bags, and delivering 
them upon the ground. 

COTTON, BERRY, OR VEGETABLE PICK- 
ING OR DAIRY STOOL.— J. C. Farley, Ennis, 
Texas. The object in, this instance is to pro- 
vide a construction which can be conveniently 
secured to the wearer, can be conveniently ad- 
justed to form a stool of any desired height, 
will not interfere with the wearer walking from 
place to place, and will readily adjust to posi- 
tion for use when the operator stoops over, 
as in the act of milking, or picking berries, 
vegetables, cotton or other objects near the 
ground. 

HAY-STACKER.— O. D. Stalcup, Union- 
ville, Mo. The purpose in this case is to 
provide a stacker which can be operated close 
to the stack, thereby enabling an operator to 
keep the stack upright and in desirable shape. 
Another, is to so construct the stacker that 
springs or weights are not required to start 
it back on the return from its upright position 
and to so construct the draft device and 
mountings for the carrying-head that the 
head may be operated without interference, 
no matter how close the device may be to the 
stack. 



Prime Movers and Their Accessories. 

SANDER FOR LOCOMOTIVES.— G. W. 
Frazier, Alamogordo, New Mex. The object in 
this invention is to provide an apparatus which 
is adapted for depositing sand upon rails by 
means of an air-blast and which in case of fail- 
ure of the air-supply may be used simply as a 
gravity-sanding device, the sand flowing by its 
own weight from the sand-box to the rails. 

ROTARY ENGINE.— S. M. Wade and G. E. 
Garner, Andover, Ohio. In carrying out the 
present improvement an object of the inventors 
is to provide an engine, the internal revoluble 
disk of which is. supplied with a plurality of 
spring-tensioned pistons designed to be operated 
by the pressure of steam within the casing of 
the engine for the purpose of turning a power- 
shaft. 



Pertaining to Vehicles. 

BRACE ATTACHMENT FOR PIVOTED 
DRAFT-BARS OF VEHICLES.— L. H. Plank 
and A. C. Plank, Rochester, Minn. In this 
patent the object of the invention is to provide 
an adjustable brace for the combined draft and 
pivot-bolts of doubletrees and swingletrees, 
whereby the bolts are supported in such man- 
ner as to be capable of withstanding great 
draft strain without danger of bending or being 
broken. 

VEHICLE-WHEEL.— W. D. Williams, Salt 
Lake City, Utah. The aim in this improve- 
ment is to provide details of construction 
for a wheel which afford a neat, strong, and 
durable wheel whereby the spokes of the wheel 
may be quickly and conveniently removed singly 
or in any number, and furthermore, enable the 



assembling of all parts of the wheel without 
heating by the use of a. hammer and wrench. 



Of General Interest. 

THERMOMETER-CASE.— H. A. SlEVEET, 
Fort Walla Walla, Wash. In this patent the 
invention relates to improvements in an anti- 
septic case especially designed for use of 
physicians and surgeons. Primarily the object 
in' view is' to provide a case adapted to contain 
an antiseptic liquid within which the ther- 
mometer is at all times bathed when in the 
case, the construction of the case being such 
that the thermometer may be withdrawn while 
the case is in any position. 

SPATULA AND CORK-EXTRACTOR.— E. B. 
Jelks, Quitman, Ga. Mr. Jelks' invention is 
an improvement in spatulas, being in 
the nature of a combined spatula and cork- 
extractor. It will be found especially useful 
by druggists in filling prescriptions, the spatula 
being used in the ordinary way and the ex- 
tractor for removing the corks of the large- 
mouthed bottles employed in drug-stores for 
holding different drugs employed in prescrip- 
tions. 

WHEEL-OILER. — W. D. Geaves, Brown 
Valley, Minn. This oiler may be applied to a 
lose pulley or any form of a wheel revolving on 
a stationary shaft. The purpose of the inven- 
tion is to provide a suitable -oil-receptacle that 
can be readily attached to a pulley or other 
wheel revoluble on a shaft between the portion 
of the hub containing the oil-passage and the 
opposite inner face of the rim of the wheel. 

MARLINESPIKE. — F. Kapplee, Jr., Lake 
Linden, Mich. In use the spike may be in- 
serted between coils of the rope, and then 
forced through the rope until the overlying coil 
of the rope will stand between the lateral open- 
ing in the spike and the butt-end of the spike. 
The end of the coil can then be inserted 
through the bore and be directed by an incline 
out through the lateral opening to form a con 
renient hand-hold for use in drawing the coil 
between the coils desired to splice. 

MUSIC-LEAF TURNER.— W. Pilot, Denver, 
Col. This invention refers to improvements in 
music-leaf turners, an object being to provide 
a device for this purpose that shall be simple 
in construction and inexpensive and by means 
of which music may be quickly turned without 
interfering with the playing of an instrument. 

MOORING-ANCHOR.— M. Shepard and T. S. 
Wimpenney, Edgartown, Mass. In this patent 
the invention has reference to improvements in 
mooring-anchors for vessels, ah object being to 
provide an anchor that may be readily set in 
a water-bed or taken from the water-bed at 
any time and that will be practically impossible 
to draw out by the strain or pull of a vessel 
attached thereto. 

TABLE.— T. S. Usher, Brantford, Ontario, 
Canada. Mr. Usher's invention is an improve- 
ment in tables, more particularly such as are 
adapted for use In playing cards, and are so 
constructed that they may be knocked down 
and packed in small places for storage or ship- 
ment. The invention is embodied in the im- 
proved construction of the supports for the 
table and the attachment of the same to the 
table-top. 

SMOKELESS FUEL.— T. Weeple, Oakland, 
N. J. According to this invention Mr. Weeple 
employs a simple method of treating such 
carbonaceous substances as bituminous coal, 
coal-dust, oil residue, and the like as will pro- 
duce a fuel that will burn free from "black 
smoke" during combustion, while retaining all 
its caloric properties, thus making the fuel 
especially available for domestic and steam pur. 
poses. 

GARBAGE-CAN.— R. Metz, Atlantic City, N. 
J. This invention relates to improvements in 
cans for holding garbage, an object being to 
provide a can for this purpose with a prac- 
tically air-tight cover and having means for 
disinfecting the interior of the can and also the 
space between the cover members, whereby 
germs will be effectually destroyed and odors 
prevented from escaping. 

DETACHABLE BUTTON.— A. H. Beownley, 
Onehunga, New Zealand. Mr. Brownley's in- 
vention has reference to detachable buttons — 
that is to means for securing buttons so that 
the same may be quickly and easily removed 
from the clothing. While his invention ad- 
mits of general use, it is of peculiar value to 
soldiers and sailors for use in connection with 
their uniforms. 

BOTTLE-STOPPER.— G. Millee, New York, 
N. Y. This invention has reference particu- 
larly to improvements in stoppers for milk- 
bottles. Milk-bottles are often broken by the 
freezing and consequent expansion of the milk 
therein. The object is to provide a stopper 
or closure for the bottle so arranged that it 
will readily yield to the expansion strain, 
and thus prevent the breaking of the bottle. 

HANDLE. — E. F. Smith, Newfield, Maine. 
The aim of the invention is to provide a handle 
designed for use on crowbars, post-hole diggers, 
and other tools and implements on which a han- 
dle may be of temporary or permanent service, 
the handle being easily applied or removed, not 
liable to be injured when in use, and arranged 
to insure a firm grip. 

NAIL - HOLDING ATTACHMENT FOR 
HAMMERS.— E. H. Platnee, Mount Vernon, 
Iowa. The purpose of Mr. Platner's invention 
is the provision of a new combined hammer 
and nail-holding attachment which is simple 
and durable in construction, the same being 



designed for holding a nail in position and 
slanting it into material preparatory to driv- 
ing it home by the hammer proper. 

HORSE-RELEASER.— G. H. Slatteby, Jack- 
sonville, Fla. In this instance the invention 
refers to improvements in devices for auto- 
matically releasing fire-department, fire-patrol, 
and police-patrol horses upon the sounding of 
an alarm, the object being to provide a re- 
leaser having few parts liable to get out of 
order, and that will operate with absolute cer- 
tainty. 

SECTIONAL CASE.— O. O. Buice, Mont- 
gomery, Ala. The intention of this improve- 
ment is to provide a case designed, for use as 
a bookcase, show-case, or like article and which 
permits of secure interlocking of the units and 
convenient manipulation of the door to move 
the same into a closed or open position and 
when in this position to be completely out of 
the way of the user of the case. 

VENTILATOR. — F. M. THOMPSON, East 
Liverpool, Ohio.- The intention of this in- 
ventor is to provide means whereby to deflect 
the wind into a room, so that when the wind 
is blowing in the direction at right angles 
to the window-opening it may be deflected into 
the room, and the invention will be found espe- 
cially desirable where windows open into pas- 
sages between two structures. 

WELL-DIGGING APPARATUS. — T. E. 
Law, Kingston, Mo. The apparatus comprises 
a frame mounted to travel in a circular 
path with the well tube as a center. A 
traction wheel contacting with the ground 
serves to drive an operating shaft, the latter 
comprising a driving and a driven section. 
Novel devices are provided for causing either 
a periodical movement to the driven section 
when a reciprocating drill is employed or 
imparting an uninterrupted rotary motion 
thereto when a boring tool such as a screw 
is used. 

VENTILATOR FOR BOOTS OR SHOES.— 
J. H. Sandmeyer, New York, N. Y. The pur- 
pose is to provide a ventilator for the uppers 
of boots or shoes, preferably placed at the 
side near the sole, and to so construct the ven- 
tilator that it will be readily applied and 
will not detract from the strength of the 
upper, and furthermore, to provide a per- 
forated or reticulated front section for the ven- 
tilator, which while affording comparatively no 
resistance to the passage of air will serve to 
prevent small articles and in great measure 
dust from entering the shoe. 

CANDY-CUTTER.— F. W. Stubbs, Manis- 
tee, Mich. The object in this improvement 
is to provide a candy machine that may be 
adjusted for cutting a variety of shapes and 
sizes and by means of which a large number of 
cuts may be made by one operation, thus 
reducing the cost of labor and manufacture as 
compared with the ordinary hand-cutters em- 
ployed. 

DOTTING-PEN.— E. G. Ruehle, New York, 
N. Y. The purpose of this invention is to 
provide a dotting-pen, thoroughly effective in 
use and which may be conveniently and ex- 
peditiously cleaned, and so constructed that 
reserve dotting-wheels of various sizes may be 
carried in the body of the pen, and so that 
the dotting-wheel at the point of the pen can 
be readily removed to be cleaned, sharpened, 
and replaced. 

TRUSS-PAD.— O. C. Ross, Spokane, Wash. 
The object in this case is to provide features 
of construction for a pad which adapt it to 
contract the edges of the reputured wall of 
the groin or abdomen and so reduce the hernia 
that it will heal or unite at the edges, a 
further object being to adapt the pad in 
pairs for effectually compressing and support- 
ing two ruptures that may be located high or 
low and either in the groin or other portion 
of the abdominal wall. 

HOUSE-CARPENTER'S TOOL.— H. Plante, 
New York, N. Y. The object of the present 
patent is to enlarge the capacity of the gage 
illustrated in a previous patent granted to 
Mr. Plante so as to render, the improved tool 
capable of use in a great number of opera- 
tions in carpentry ; for example, in the 
planing of door-jambs to enable the door to 
fit properly, the measurement and cutting out 
of panels to be inserted into the door, and 
other parts of the house-fittings and in the 
use of bead-planes generally, all of which 
functions are in addition to those embodied 
in the gage as above disclosed. 

TUNNEL CONSTRUCTION.— D. PmLLirs, 
Pony, Mont. In operation the false tunnel, 
which is divided into compartments by bulk- 
heads each provided with a valve, while in a 
collapsed state, with the ties attached, is to 
be discharged from a vessel until extended en- 
tirely across the bed for the tunnel, and then 
a compartment is to be inflated, and a section 
of permanent tunnel built therein, after which 
the next section, by opening the valve, is to 
be inflated, the weighted cars run thereon, 
and another section of permanent tunnel built 
and joined to the preceding one, as indicated 
in a former patent granted to Mr. Phillijs. 

MATCH-SAFE.— J. H. Millsaps, Washing- 
ton, D. C. Mr. Millsaps' invention is an im- 
provement in match-safes, and has for an 
object, among others, to provide a novel con- 
struction for securing the friction-strip upon 
which to ignite the matches. By this inven- 
tion the friction-strip can be conveniently 
removed whenever desired or necessary. 

PRICE-TAG FOR MERCHANDISE.— W. 
Mills, Jb., New Rochelle, and A. E. Meder, 
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New fork, N. Y. The intention of these 
inventors is to provide a price-tag for mer- 
chandise which is simple in construction, cheap 
to manufacture, easily applied, and arranged 
to prevent injury to the merchandise, espe- 
cially when using the tag on handkerchiefs, 
lace goods, and like frail articles. 

BOTTLE-CAP. — A. L. Bebnabdin, Bvans- 
ville, Ind. The improvement relates to that 
class of caps which are made of hard metal 
and comprise an inner corrugated section to 
screw CI the bottle-neck and an outer un- 
threaded section which is held to and from 
rotary movement upon the inner threaded 
section ; and relates to the construction of 
the cap with the inner and outer sections fitted 
together, the inner being rather a tight fit 
within the outer shell, so that when the inner 
shell is pressed into the outer the latter will 
be held to and from rotary movement upon 
the inner threaded section. 

TROUSERS-PRESS.— E. Gbaham, Orange- 
burg, S. C. In this apparatus legs' of trousers 
are creased and pressed without the aid of a 
hot iron. It is an improvement upon a 
former device for which Mr. Graham obtained 
Letters Patent. The present invention re- 
lates particularly to means for hinging the 
two frames together and providing for verti- 
cal adjustment of the upper one relative to 
the lower for the purpose of adapting the 
apparatus for pressing trousers of varying 
thickness or pressing two or more simultan- 
eously. 

Note. — Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 
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T^ and Queries. 



HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or In this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



Business and Personal (Hants. 



READ THIS COLUMN CAREFULLY— You 
will find inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these {roods write us at once and we will 
send you the name and address of the party desir- 
ing the information. In every case it is neces- 
sary to give the number of the inquiry. 
MUNN & CO. 



Marine Iron Works. Chicago. Catalogue free. 

Inquiry No. 5575.— For a machine for preparing 
Spanish moss to be used in stuffing furniture and mat- 
tresses, instead of hair. 

Autos.— Duryea Power Co., Reading, Pa. 
Inquiry No. 5576.— For the present address of 
the Farmers Mfg. Co. 
" U. S." Metal Polish. Indianapolis. Samples free. 

Inquiry No. 5577.— For machinery for extracting 
turpentine from pine Qtumt-a. 

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 
Chagrin Falls, O. 

Inquiry No. 5578.— For makers of small German 
Bilver spring wire. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co., Box 13, Montpelier, Vt. 

Inquiry No. 5579.— For manufacturers of oll-mak 
ing machinery. 

American inventions negotiated In Europe. Wenzel 
& Hamburger, Equitable Building, Berlin, Germany. 

Inquiry No. 55SO.— For makers of machinery 
patented by M. M. Lyall, for making seamless bags. 

Patent rights for driving chain for sale. German 
invention. Fully protected in America. Address in- 
quiries to J. J. Kirberg, 114 Broadway, Paterson, N. J. 

Inquiry No. 5581.— For parties 1 1 manufacture a 
display card for lace trimmings, dress goods, etc 

The largest manufacturer in the world of merry-go- 
rounds, shooting galleries and hand organs. For prices 
and terms write to C. W. Parker, Abilene. Kan. 

Inquiry No. 5582.— For makers of a dust pro- 
tector for the eyes and nose. 

We manufacture anything in metal. Patented arti- 
cles, metal stamping, dies, screw mach. work, etc.. 
Metal Novelty Works, 43 Canal Street, Chicago. 

Inquiry No. 5583.— For information regarding the 
lockout system in telephones. 

The celebrated "Hornsby-Akroyd" Patent Safety Oil 
Bngineis built by the De La Vergne Machine Company. 
Foot of East 138th Street, New Tork. 

Inquiry No. 5584.— For parties dealing in the 
seeds of catalpa trees or the trees themselves. 

Partners for Foreign Patents Wanted.— Incubator- 
brooder, a money-making combination. Entirely new 
principle. Half interest. Chas. H. Sperle, Bound 
Brook, New Jersey. 

Inquiry No. 5585.— For manufacturers of steel 
collar springs. 

Manufacturers of patent articles, dies, metal stamp- 
ing, screw machine work, hardware specialties, machin- 
ery and tools. Quadriga Manufacturing Company, 18 
South Canal Street, Chicago. 

Inquiry No. 5580.— For manufacturers of a 
pocket lighter or lamp, shaped like a pencil. 

Inquirr No. 5587.— For manufacturers of souve- 
nir novelties made from photos. 

Inquiry No. 5588.— For»makers of glass bottles 
with a cork and metal screw top. 

Inquiry No. SS^fK— Formanufacturers of punches 

and dies for lamp burners. 

Inquiry No. 5590.— For the manufacturers of the 
" Gem Egg Separator." 

Inquiry No. 5591.— For the manufacturers of 

Cole's patent geared crank lift for drop stamp. 

Inquiry No. 5592.— For a gun for testing the 
breec h pressure of gunpowder. 

Inquiry No. 5593.— For manufacturers of coin- 
counting ana wrapping machines. 

Inquiry No. 5594.— For an apparatus for heating 
furnaces with liquid fuel. 

Inquiry No. 5595.— For a brass, nickel or alumi- 
nium case, constructed similar to a match boy, opening 
near top of case, but must be a trifle larger than a 
match safe, about 3 inches long, 2 inches wide and% 
inch through. 

Inquiry No. 5596.— For parties engaged in metal 
stamping and forming, cut with dies. 

Inquiry No. 5597.— For machines for weaving 
hats of'straw or palm leaves. 

Inquiry No. 5598.— For a small rock crusher 

Inquiry No. 5599.— For manufacturers of leather , 
Batch els, such as upholstered tool bags, 20 Inches long. I 



(9401) E. G. says: I am perplexed 
with the following problems, and so take ad- 
vantage of your notes and query column. 1. 
In photo-trichromatic printing: (a) Kindly ex- 
plain what Koenig's diagrams (corrected by 
Capt. Abney) of the three primary color sen- 
sations really try to show. How are the 
curves constructed? (b) Images that we look 
at are formed inverted on the retina. How 
is it then, that we see them correctly ? A. 
We have not at hand any description of 
Koenig's "Diagram Corrected by Captain Ab- 
ney, of the Three Primary Color Sensations," 
and so are unable to give you the informa- 
tion concerning it which you ask. (b) It is 
true, as you say, that the images formed upon 
the retina in the eye are inverted with refer- 
ence to the objects from which they are 
derived, but no person has ever come to the 
knowledge of that fact except by instruction. 
He could never have found it out by himself 
alone, from his own sensations or experience. 
The explanation commonly given to this cuc- 
ious phenomenon is that we are conscious of 
our own erect attitude and call the direc- 
tions up and down as they seem to us, and 
therefore we consider up and down with refer- 
ence to other objects the same as up and down 
with reference to our own person. 2. In 
physics : Why is it that a pendulum will not 
describe a plane surface but a conical one in 
its oscillations? A. The reason why a pendu- 
lum ball hung by a cord usually changes its 
swing into a conical surface, is that the 
place of the suspension of the cord in some 
way acts upon the pendulum unequally. Thus, 
if we could drill a perfectly round hole in a 
plate, equally smooth on all its edges, and 
pass through it a cord or wire which ex- 
actly filled and fitted the hole, so that the 
pendulum in all parts of its swing would bear 
equally upon the hole, it is hot at all likely 
that the pendulum would change from swinging 
back and forth in a true plane. We should 
answer your question then, "Why is it that 
a pendulum will not describe a plane surface 
but a conical one in its oscillations?" by say- 
ing that it will, if you will give it a chance 
to do so. Of course, a pendulum hung by a 
rigid rod is forced to describe a plane surface 
in its oscillations. Only a pendulum hung by 
a flexible cord or wire can change to a conical 
swing. 3. If a resistance box be introduced 
in an electrical circuit, how will the potential 
of the current before entering and after leav- 
ing the resistance box be effected? A. The in- 
troduction of the resistance box into an elec- 
tric circuit does not change the potential of a 
current in any way. It does, however, change 
the resistance between the two poles of the 
circuit, so that the drop of potential along 
that portion of the circuit in which the box 
is placed is changed. Thus, if the resistance 
of the piece of apparatus were 50 ohms, and 
the circuit is one of 110 volts, in order that 1 
ampere should flow, we must have a total re- 
sistance of 110 ohms, and as there are but 50 
in the apparatus there must be 60 ohms, add- 
ed from the resistance box to produce this 
effect. The principles upon which this" acts 
are, first, that the drop of potential in any 
part of an electric circuit is proportional to 
the resistance of that part of the circuit, and 
second that the current depends upon the 
ratio of the voltage to the resistance, accord- 
ing to Ohm's law. Now to answer your 
question : The resistance box forms a part 
of the circuit. Its resistance, plus the re- 
sistance of the rest of the circuit, constitutes 
the total resistance over which the drop of 
potential is to be distributed, and according 
to the first principle stated, the drop of po- 
tential in each of these two portions is pro- 
portional to the resistance of each portion of 
the circuit. As an illustration, if a circuit 
has its resistance in two parts 20 ohms and 30 
ohms, there will be 50 ohms in the total cir- 
cuit, and two-fifths of the drop will be in the 
20 ohms and three-fifths in the 30 ohms. If, 
now, the voltage is 100, the drop in the 20 
ohms will be two-fifths of 100, or 40 volts, 
and the drop in the 30 ohms will be three- 
fifths of 100 or 60 volts. 4. When a wire on 
the armature of a dynamo makes an angle of 
deg. with the lines of force of the magnets', is 
the induced current in .the wire at its maxi- 
mum or minimum? A. The induced E. M. F. 
of a coil of the armature of a dynamo is at its 
minimum when the coll is under the brushes 1 



of the commutator. It is at a maximum at 
90 deg. from this position, since there the 
number of lines of force are changing most 
rapidly. This coil»makes an angle deg. with 
the lines of force between the pole pieces. As 
the E. M. F. is at a maximum, so also, the 
current may be said to be at a maximum in a 
coil at deg. with the lines of force. > 

( 9402 ) E. L. A. says : Will you, 
through your inquiry column of the Scien- 
tific American, give me the easiest and best 
process for dissolving flower of sulphur? A. 
Sulphur dissolves easily in carbon bisulpnide 
and readily in chloroform, benzole, and tur- 
pentine. 



NEW BOOKS, ETC. 

The Manufacture of Iron and Steel 
Tubes. By Edward C. R. Marks, As- 
sociate Member of the Institution of 
Civil Engineers, etc. Manchester, 
England: The Technical Publishing 
Company, Ltd., 1903. 12mo.; pp. 
156. Price, $2. 
The writer confines his discussion to butt and 
lap welded tubes of iron, open or close jointed 
and consolidated tubes, and processes and ap- 
pliances for the production of seamless steel 
tubing. The many illustrations 
throughout the work were prepared from the 
drawings attached to the printed patent speci- 
fications. In addition to the table of contents 
there is a comprehensive index which makes 
any desired information readily accessible. The 
work is an outgrowth of a series of lectures 
delivered by the author before the Birming- 
ham Municipal Technical School. It should 
prove a useful handbook for manufacturers 
and others interested in the subject of iron 
and steel tubes. 

Elemente des Wasserbaues. Fuer 
studierende an hoeherer Lehranstalt- 
en und juengere Teckniker. Bear- 
beitet von Eduard Sonne und Karl 
Esselborn. With 226 illustrations. 
Leipzig: Wilhelm Engelman, 1904. 
8vo.; pp. 337. 
Dee Wasserbau. Nach den Vortraegen 
gehalten am Finnlaendischen Poly- 
technischen Institute in Helsingfors. 
Von M. Strukel. IV. (letzter) Teil. 
Leipzig: A. Twietmeyer. 1904. Sq. 
8vo.; pp. 200 and 37 plates. 
Both of these works cover pretty much the 
same field and are written quite in the same 
vein. Both are intended for post-graduate stu- 
dents and young engineers. We are unable to 
judge of the relative merits of the two works, 
for the reason that we have before us only the 
fourth part- of Prof. Strukel's papers, dis- 
cussing dikes, harbors, and the like. The work 
of Prof. Sonne and Prof. Esselborn seems to 
us in every way a most excellent text book, 
prepared with characteristic German thorough- 
ness and in every way adapted for the pur- 
pose for which it was written. Prof. Strukel's 
discussion is considerably fuller and will for 
that reason probably find no slight appreciation 
among practising engineers. 



INDEX OF INVENTIONS 

For which Letters Patent of the 
United States were Issued 
for the Week Ending 
May 24, 1904. 

AND BACH BEARING THAT DATE 

I See note at end of list about copies of these patents.] 



Accordion, R. Carbonari 760,730 

Aerial navigation apparatus, C. F. Morrison. 761,053 
Air brake hose coupling, Allan & Lenhoff. . 761,024 
Alarm mechanism, A. T. Cunningham.... 760,526 

Alcohol, making, S. J. Vance 760,939 

Alkaline silicate solutions, evaporating, C. 

Eeim 760,563 

Aluminium suliid and alloys, manufacture of 

M. Onda 760,554 

Amusement apparatus, A. F. Mueller 760,469 

Animal trap A. E. Huguley 760,733 

Annealing apparatus, E. A. Uehling 760,825 

Ashes or garbage receptacle, M. A. Donohue 760,434 

Automatic brake, L. F. Weebur 760,940 

Automatic gate, R. Bolinger 760,050 

Axle, car, J. M. Wilcox 760,505 

Axle, vehicle, J. B. Bartholomew 760,605 

Bag frame handle, E. E. Witte 760,717 

Bag holder, A. M. Harris 760,690 

Basket making machine, E. Horton 760,791 

Bath, E. W. Lancaster 760,540 

Bathing apparatus, electrical, R. S. Law- 
rence 760,794 

Battery plate, storage, E. W. Smith 760,712 

Battery plate, storage, A. Meygret 760,897 

Bead loom, F. C. Poole 760,919 

Bearing, roller, Wood & Douglass 760,508 

Bed bottom, spring, Logan & Brown 760,746 

Bed, invalid, C. G. Radcliff 760,755 

Bed, spring, L. P. Norton 760,552 

Beer or water cooler, R. S. Wiesenfeld 760 716 

Beet topper, digger, and screener, sugar, 

I. Bentley 760,414 

Belt, rubber, J. W. Blodgett 760,054 

Belt sanding machine dust hood, C. S. Yar- 

nell 760,834 

Belts, automatic gripper for conveyor, J. 

J. Ridgway 760,702 

Binder, loose leaf, C. R. Nelson 760,799 

Biscuit stamping and cutting machine, T. 

& J. Vicars, Jr 760,827 

Blank, negotiable instrument, P. S. Nagle. 760,550 
Block. See building block. 

Blow-out chute, F. B. Corey 760,850 

Bobbin and spindle connector, F. W. Sawor- 

ski 760,704 

Boiler, J. C. Beckley 760,840 

Boiler tube, J. & A. Niclausse 760,475 

Bolster spring crank plate, G. B. Freeman. 760,977 

Bolt and nut lock, W. H. Smith 760,812 

Bolt turning head, B. D. Jackson 760,003 

Bomb, G. Suppnick 760,820 

Bottle corking machine, J. F. Schneider 760,025 

Bottle, non-refillable, S. N. Sparks 760,406 

Bottle, non-reflllable, G. Zister 760,836 

Bottle, non-reflllable, E. C. Luks 760,887 

Boxes, etc., corner stay for, Dyarman & 

>' Perrin 760,974 

Brake, J. D. De Pew 760,068 

Brake beam, C. F. Huntoon ..760,868 



Brake beam fulcrum post, W. E. Sharp... 760,709 

Brake slack adjuster, F. L. Clark 760,778 

Brick drier, J. W. Aregood 761,025 

Brick or stone mold, solid, J. P. Oosting.. 760,803 

Broiler, C. B. Daniel 760,430 

Brush handle, H. A. Hayden 760,451 

Brushes of loose bristles, machine for free- 
ing, Tottle & Fairman 760,038 

Buckle and cockeye, combined, F. W. Hawes 760,987 

Building block, F. W. Blakeslee 760,774 

Building block mold, L. O. Burnham 760 678 

Building construction, A. Haag... ] 76o'688 

Burial apparatus, W. J. Barrett ! 760,773 

Burnishing machine, P. Duplessis 760,529 

Button carding machine, A. J. Meetz 760,893 

Calipers or dividers, 1>\ H. Cawley 760,956 

Call box, J. C. Barclay 761,026 

Camera, photographic, J. E. Thornton 760,584 

Car coupling knuckle, D. W. Alderman 760,946 

Car door, R. Mobley 760,902 

Car draft gear, railway, W. F. Richards.. 760,757 

Car fender, Sullivan & Taylor 760,062 

Car fender, J. C. Cooper 760,781 

Car fender, J. Derx 760,969 

Car friction draft rigging, railway, F. B. 

Townsend 760,824 

Car gate, automatic, W. N. Hackett 760,536 

Car heating system, E. H. Gold, reissue... 12,224 
Car loading mechanism, F. R. Willson, Jr. 760,597 

Car, motor, A. Palmros 760,556 

Car, railway, J. H. Bruce 760,847 

Car running board, railway, M. S. Nolan.. 760,916 

Car stanchion, F. J. Buzbee 760,418 

Car step folding extension, C. K. Turley.. 760,663 

Car step, supplemetal, E. Howe 760,990 

Car ventilator, R. S. Lawrence 760,795 

Car wheel, J. E. Downer 760,857 

Car wheels, manufacturing, Connolly & 

Weidlein 760,960 

Car wheels, trucks, etc., apparatus for re- 
moving, W. A. Haller 760,622 

Card clothing to cylinders, machine for ap- 
plying, C. Mills 760,696 

appearing Carriage top, L. C. Shipley 760,928 

Carrier. See Pneumatic carrier. 

Cart, tank, T. D. Ulrich 760,588 

Cash indicator and register, F. M. Boring. 760,415 
Cash register attachment, J. Schinneller. . 760,705 

Cash register signal, W. P. Bockhoff 760,724 

Casting machine, metal, E. Crossley 760,523 

Cement brick machine, Luttrell & Cantrell. 760,888 

Chain, J. M. Dodge 761,034 to 761,037 

Checks, lock stub for sale, R. Woodman .... 760,718 

Chimney canopy top, G. H. Huse 760,992 

Churn, J. W. Newton 760,699 

Churn vent, Lancaster & Andrews 760,693 

Chute and bag support for vehicles, C. W. 

Lanpher 760,634 

Cigarette mouthpiece blanks, mechanism for 
attaching fibrous material to, A. A. 

Drutschenkow 760,436 

Circuit breaker, C. F. Stoddard 760,658 

Circuit breaker, J. Burry 760,679 

Circuit breaker, A. C. Miller 760,798 

Cistern forming device, W. M. McNeil.... 760,012 
Clock striking mechanism, electric, E. Meyer 760,895 

Closet connection, D. Keohane 760,874 

Closet joint, W. E. Hinsdale 760,863 

Clothes line reel and stretcher, A. E. Hall.. 760,450 

Clutch, W. S. Timmis 760,822 

Clutch, friction, Baumgartner & Ziegler.... 760,516 

Clutch mechanism, S. D. Sprong 760,577 

Coaling apparatus, boat, H. D. Stearns.... 7611,934 

Coaster brake, J. Zimmerman 760,720 

Cock, bib, H. F. Schroeder 760,706 

Coin actuated mechanism, S. Aronson 760,722 

Coin controlled apparatus, A. E. Wells... 760,502 

Collapsible box, C. H. Stone bridge 760,660 

Collar fastener, horse, Sheldon & Butterfuss 760,402 

Collar, horse, J. H. Miller 760,544 

Collar, horse, A. G. Couch, reissue 12,221 

Comb, A. V. Mott 760,006 

Compound fabric, F. B. Debel 761,051 

Concrete molding apparatus, G. M. Graham 760,446: 

Conveyer, T. S. Miller. 760,468 

Conveyer, W. J. Patterson 760,479 

Conveyer, E. Crossley 760,524 

Conveying apparatus clamp, G. A. Amsden. 760,771 
Cooler. See Beer or water cooler. 

Copy holder, M. L. McAloney 760,910 

Copying press, H. F. Searles 760,652 

Cord adjuster, H. E. E. Strunk 760,819 

Cord making machine, covered, W. Meyer... 760,896 
Core molding apparatus, sand, J. E. Price. 7611,806 

Cork extractor, M. D. Pollock 760,918 

Corn popping apparatus, J. B. Bartholomew 760,604 
Corn shredding machine self feeder, B. Mc- 

Adams .' 760,009 

Corn stripper and husker, combined, E. W. 

Miller 760,899 

Cotton boll weevils, machine for destroying, 

F. Riewe 760,486 

Cotton bundle tie, G. L. Edgerton 761,038 

Cotton elevator and gin feeder, B. D. Sory.. 760,494 

Cotton picker, W. Bennie 760,413 

Coupling pins, etc., machine for making, 

J. F. Lober 700,883 

Cover, pot, c. H. Pickett 760,753 

Crackers, machine for separating and assem- 
bling, W. H. Budd, Jr 760,417 

Crate or box, folding, W. H. Beckett 760,517 

Cultivator, single row, J. E. Bieler 761,027 

Current transformation, alternating, Hutin 

& Leblanc, reissue 12,223 

Curtain fixture, Ziegler & Brandan. ...... . 760,835 

Cuspidor, car, Cummins & Ivie .'.... 760,964 

Cutting board, C. H. Farmer 760,618 

Cyanids, apparatus for manufacturing, J. 

A. Kendall 760,997 

Decoy duck, J. Coudon 760,683 

Dental manikin, E. P. Wright 790,943 

Derrick, A. E. Parker 760,557 

Dish washing machine, C. S. Chamberlain.. 760,777 

Display box, neckwear, W. R. Delaney 760,431 

Display rack for umbrellas, etc., F. H. Ho- 

hoff 760,866 

Door check, sliding, W. H. Taylor 760,583 

Door fastener, W. Box 760,951 

Door or gate opening or closing device, J. 

F. Connell 760,780 

Door securer, W. Stamp 760,933 

Door stop, C. C. Davies 760,528 

Drawing press, J. J. Rigby 760,921 

Drier, L. Gathmann 761,041,761,042 

Drill, C. W. Crossman 760,525 

Driving mechanism, F. D. Howe 760,628 

Drop light, E. E. Grove 760,533,760,534 

Dumping rake, E. Walrath..... 760,666 

Dust pan, C. Michaud 760,407 

Egg case tray or filler, F. F. Bischoff 760,842 

Electric apparatus, gas or vapor, M. von 

Recklinghausen 760,483 

Electric circuits, controlling means for, J. 

K. Lux 761,003 

Electric currents, means for controlling, I. 

Deutsch 760,970 

Electric currents, means for safely conduct- 
ing, B. A. Jarvis 760,740 

Electric generators, automatic regulators 

for, W. A. Turbayne 760,713 

Electric generators, automatic regulator for, 

M. R. Shedd 761,012 

Electric indicator, E. Sadler 760,568 

Electric pole changer, C. E. Scribner 760,574 

Electric switch, H. P. Ball 760,603. 

Electric switch, F. Stevens 760,815 

Electrical distribution system, Peck & Far- 
ley 760,480 

Electrical distribution system, W. A. Tur- 
bayne : . . 760,714 

Electrically controlled switch, W. H. Hillyer 760,988 
Electrodes for batteries, manufacturing hard 

porous, Porscke & Wedekind 760,561 

Elevator, J. J. Schwob 761 ,011 

Embroidering machine, Bourquln & Loeb... 761,028 

Emery wheel, J. W. Clarke 760,957 

Engine cooling device, internal combustion, 

A. J. Fisher ...» 760,531 

Engine mixer and governor, gas, L. H. Nash 760,750 
Engine speed regulator, explosive, C. O. 

Lucas 760,462 

Engine vaporizer, explosive, White & Dur- 
yea 760,673 

Envelop, C. A. Meadows 761,004 

Evaporating or distilling apparatus, J. S. 

Forbes 760,440 

Excavator. V. P. Keller 760,996 

Exhibition of series of objects, device for 

the automatic, L. Strumpf 760,581 

Explosive ensino, quadruple four cycle, F. 

E. Schoonmaker 760,649 

Extension table, D. F. Oliver 760,553 
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"Star" 
Lathes 



Foot and 
Power 
Screw Catting 



Automatic 
Cross 
Feed 



FOR FINE, ACCURATE WORK 

Send for Catalogue B. 

SENECA FALLS MFG. CO. 

695 Water Street, 
Seneca Falls, N.Y., U.S. A. 



1 


m 


HI 



Print and Pnuior and Turret Lathes, Plan. 
rUUl CIIIU rUnCI ers, Shapers, and Drill Presses. 
8HEPAKD LATHE CO.. 138 W. 2d St, Cincinnati, O. 



Toledo ^grip-^Qhin I ISA 

^ e V*anin)nWor^ co - 



HIGHEST GRADE GREY IRON CASTINGS 
For Gasoline Engines and Cylinders 

All kinds of Automobile Castings. 
FRONTIER IRON WORKS, 2 Auburn Ave.. Buffalo, N. Y. 




NOISELESS 

Bevel Pinions 

We can furnish our New Process 
Noiseless Pinions in bevels as well 
as spurs of any size wanted and 
to transmit any required horse 
power. Write for catalogue. 

THE NEW PROCESS RAWHIDE CO. 

Syracuse, N. Y. 



MATCH MACHINERY. 

BIG MONET IN MATCHES. 

We manufacture everything pertaining to the busi- 
ness. The Very Latest Process. We will furnish 
a manager or teach any purchaser the business. 
F. W. MURPHY & BRO., 

1118 Asaland Block, Chicago, 111., U. 8. A. 




Niagara Hydraulic Ram 

A perpetual answer to the question of 

water supply. Continuous service 

wherever there is a running stream. 

Nothing to blow down, blow up, or 

require attention. Requires Jess 

bead of water to operate than any 

other ram. Never needs repairs. 

Catalogue free. 

Niagara Hydraulic Engine Co., 
Chester, Penna. 



TAKE THE NICKEL PLATE ROAD FOR 
THE ST. LOUIS FAIR. 

Lowest Rates and many unusual privileges. Special 
fl.i.OO rate on certain dates. Full information on appli- 
cation to local Agents, or R. E. Payne, General Agent, 
291 Main St., Buffalo, N. X, or A. W. Ecclestone, D.P.A., 
385 Broadway, New York. 



For 




MACHINE No. 30. 
Range H-2 in. R . & L . 



PIPE-THREADING 
or CUTTING 

there is no machine on the market that can com- 
pare for ease of operation and excellence of work 

wia FORBES PATENT DIE STOCK 

Vise is self-centering and dies are adjust- 
abl eto any variation of the fittings. Farts 
can be duplicated at slight cost when worn 
out. Will thread and cut up to 12 in. pipe. 

CATALOGUE FREE. 

CURTIS & CURTIS CO.. 
6 Garden St., Bridgeport, Conn. 




OR STEEL 



TjfECUPPERCLIP 

J^~ Its triangular shape prevents 
entangling and gives three times 
the capacity of any other Clip for 
attaching paoers together. 

Best & Cheapest. All Stationers. 

CLIPPER MFG. CO., 

401 West 124th St., New York, U.S.A. 

For free samples and information write to us. 




To economize time is to 
save expense. The Burr 
Index furuiishes the short 
cut to profits in any busi- 
ness. A sample sent on 
request for examination 
without any charge what- 
ever. Can be returned if 
not satisfactory. Try it 
and be convinced. 
The Burr Index Co., 
Deparment 8, 336 Asylum 
Street, Hartford, Conn. 
Send for Catalogue. 



SHEET METAL GAUCE I 




Measures in thousandths from to % £ 
in. thickness and to 2 ins. from edge 
of sheet. In leather case, $6.75. 
Send for free catalogue No. 17 B. ^ 
The L. 8. Starrett Co., Athol, VIaa». 



Warren's Natural Asphalt Sand Surfaced 



IT YOURSELF 

A FINISHED GRAVEL ROOF. 

Comes ready to lay 

in rolls of 108 square feet. 
Write for sample, circular 
and prices 

Warren Chemical & Mfg. Co.. 18 Battery PL, New York 





EASTERN GRANITE 
Irving Building 



ROOFING CO. 
New Yorfc 



Extension table, J. Ingells 

Eyeglass holder, C. W. Conner 

Eyeleting machine, A. Dewes 

Fan attachment, J. W. Tatum 

Fan, folding, P. Helm 

Fan motor support, E. P. Warner 

Fare register, N. B. Hughes 

Feather treating machines, stop motion for 

bed, H. Bauer 

Feed regulator, automatic, E. R. Draver.... 

Feeder, time stock, Ray & Sankey 

Feeding device, W. Francis et al 

Fence post, S. Witt 

Fence post molding apparatus, concrete, G. 

M. Graham 

Fences, compensating spring for wire, A. 

B. Bailey 

Fender. See Car fender. 

File, bill, E. Smith 

Filing drawer, Carney & Hewitt 

Filter, P. Danckwardt 

Filter, W. B. Klein 

Fire partition, J. W. Reno 

Fluid compressor, elastic, H. Bland 

Fluid pressure brake, H. R. Mason 

Fluid viscosity motor or turbine, B. J. 

Campbell 

Flush tank, J. F. Cunningham 

Flux for soldering aluminium, C. Ellis 

Food cutter, G. A. Colton 

Food warmer, W. S. & L. C. Bonsall 

Furnace attachment, T. J. March 

Furnace grate for smokeless combustion, F. 

Girtanner 

Furnaces, means for supplying oxygen to, 

F. H. Patrick 

Furnaces, method of avoiding loss of heat 

in, A. Kurzwernhart 

Garment hook, W. F. Peet 

Garment supporter, H. N. Northrop 

Garment supporter, 1. B. Loos 

Gas bench retorts, platform used in charg- 
ing or discharging, K. M. Mitchell . 

Gas burner, incandescent, A. J. Simpson, Jr. 

Gas engine, W. M. Jewell 

Gas generator, W. F. Mattes 

Gas generator, acetylene, P. 0. Avery.... 
Gas igniting appliance, D. & W. M. Taylor. 
Gas light extinguisher, time, P. E. Newson. 
Gas lighter, electrochemical, I. Rothstein. . 

Gas meter, prepayment, S. Aronsun 

Gas or liquid supply pipes, cut off. apparatus 

for, b\ W. A. Wiesebrock 

Gas purifier, P. Winand 

Gate, J. C. Dysart 

Gate opening or closing apparatus, auto- 
matic, W. H. Houdlette 

Gear, variable speed, W. T. Leighton 

Girder and joist connection ror posts, 

Alschuler & Adler 

Glass bending apparatus, T. W. Connington 
Glass forming machine, sheet, R. A. B. 

Walsh 760,667, 

Glass, grinding, C. C. Stutz 

Glass in store fronts and show cases, fasten- 
ing for plate, K aim & Curry 

Glove, D. F. Morgan 

Gold washing machine, C. C. Van der Valk 

Governor, engine, J. W. Sargent 

Governor, engine, W. Trinks 

Governor, explosive engine, A. Sanander. .. 

Grading machine, E. J. Vodra 

Grain cleaner, W. Williamson 

Grain dump, portable, S. Guth 

Grain separator, J. E. Mitchell 

Gramophone record plate, T. B. Birnbaum. 
Granular material, apparatus for supplying, 

A. L. & O. Anderson 

Grenade, hand, S. S. Connor 

Grinding machine, cutter, E. Schroeder 

Grinding machine, disk, C. A. Machin 

Grinding mill, G. C. Prenzel 

Grinding mill, F. Mueller 

Gum extracting apparatus, W. A. Lawrence 
Gun locking block, automatic, T. C. Johnson 

Harness attachment, J. R. Wilson 

Harrow, disk, Kennedy & Sharp 

Harrow or cultivator, O. C. Cutter 

Harrow truck, disk, C. S. Sharp 

Harvester, beet, J. W. Arthur •. 

Harvester bundle carrier, corn, H. J. Case. 

Harvester, corn, J. F. Smith 

Harvester crop gathering and discharging 

attachment, W. N. Whitely 

Harvester grain divider, Kennedy & Sharp, 

760,743, 

Hat case, combination, H. Hefty 

Hat fastener, A. Alber 

Heater. See Water heater. 

Heel building machine, W. Wolfe 

Hinge, G. T, Mackinder 

Hoisting mechanism, P. Mullen 

Hook, T. J. Browning.... 

Horseshoe, W. E. Sandifer 

Horseshoe attachment, J. Griffin 

Horseshoe calk, J. H. T? inton 

Horseshoe pad, M. Marson 

Hose coupling, J. E. Simpson 

Hose coupling, R. M. Dixon 

Hose puller and wringer, J. A. Britton.... 

Hot water boiler, C. Gaebler 

Hub, motor vehicle, E. P. Cowles 

Hydraulic' press, H. O. Westmark 

Hydraulic press, P. W. Fuller 

Hydrocarbon burner, A. C. Rush 

Hydrocarbon burner, J. G. Camp 

Ice planer, elevator, J. G. Bodenstein 

Ice planer, field, J. G. Bodenstein 

Incandescent light mantles, etc., machine 
for cutting, J. A. Russell 

Incandescent mantle support, A. N. Spooner 

Indigo and making same, chlorinated, P. 

E . Oberreit 

Indigoes, discharging halogen, Stiegel- 
mann & Reinking 

Injector, water pressure, J. H. Venners... 

Insect guard, W. Humans 

Insulation for transformer coils, C. L. 
Fortescue 

Insulator bracket, F. J. Grant 

Joints of mechanical elements, articulating 
device for, H. Brammer 

Journal box, car, J. Pearson 

Journal box lid, J. L. Mohun 

Key chain and locket, combined, C. Arnold 

Kiln, W. Sutton 

Knitting machine stop motion, G. A. Lan- 
denberger 

Lace, ribbon, braid, or cord holder, adjust- 
able, M. C. Cantrell 

Lamp chimney, J. S. Newlin 

Lamp, electric Incandescing, F. M. F. 
Cazin 

Lamp, hydrocarbon, C. Perillat 

Lamp, hydrocarbon incandescent, G. Wash- 
ington 760,670 to 

Lamp manufacture, vapor electric, P. C. 
Hewitt 

Lamp, portable electric band, G. Stein.... 

Ijantern hook, B. P. Gibbs 

Leather seasoning machine, R. D. Scott.... 

Letter sheet and envelop, combined, E. A. 
Christoph 

Level, J. A. Traut 

Level and plumb, A. J. Patterson 

Level, artist's, A. K. Cross 

Light extinguisher, time, W. J. Brown.... 

Lister, double, I. J. Kaar 

Lister, three-wheeled riding, D. M. Fry... 

Lock, F. S. Aliano 

Lock cover, I. Weisnek 

Log carriage cushion, H. G. Dittbenner. . . . 

Logging system, cable, J. N. Hornhlower.. 

Loom filling carrier, feeler, O. E. Holdridge 

Loom, filling replenishing, E. S. Wood — . 

Loom lug strap holder, W. Donner 

Loom picker check, R. Jamleson 

Loom pile wire sharpener, W. Tunstall. . . . 

Loom shuttle check, W. Simms 

Loom take up mechanism, narrow ware, E. 
H. Ryon 

Loom temple, R. P. Pearson 

Lubricator, A . Erbor 

Lubricator, H. L. Kinch 

Mail and package carrying device, electric, 

B. G. Hamilton 

Mail bag catching and delivering apparatus, 

C. W. Murdock 

Malting roller, F. Reypens De Schutter... 

Mangle, J. W. Durr 

Manifolding blank, H. P. Brown 



760,630 
760,958 
760,617 
760,936 
760,452 
760,591 
760,629 

760,839 
760,435 
760,482 
761,040 
760,507 

760,445 

760,513 

760,931 
760,848 
760,429 
760,793 
760,484 
760,843 
760,465 

760,770 
760,905 
760,783 
760,779 
760,607 
760,542 

760,444 

760,804 

760,633 
761,008 
760,476 
760,885 

760,640 
760,930 
760,631 
760,638 
760,723 
760,937 
760,644 
760,567 
760,721 

700,595 
760,674 
760,782 

760,792 
760,460 

760,511 
760,959 

760,668 
760,765 

760,741 
760,547 
760,604 
760,808 
761,019 
760,762 
760,590 
700,832 
760,862 
700,901 
760,606 

760,772 
760,614 
760,926 
700,889 
760,481 
760,907 
760,459 
760,871 
760,506 
760,742 
760,527 
760,708 
760,412 
760,420 
760,054 

760,504 

760,744 
760,537 
760,837 

760,768 
760,890 
760,908 
761,030 
760,924 
760,785 
760,665 
760,796 
760,710 
760,856 
760,952 
760,734 
760,684 
760,592 
760,978 
760,703 
760,729 
760,844 
760,845 

760,760 
760,814 



760,817 
761,021 
760,692 

761,039 
760,620 

760,416 
760,559 
760,748 
760,410 
760,821 

760,998 

760,419 
760,915 

760,849 
760,560 

760,672 

760,789 
760,657 
760,979 
760,572 

760,423 
760,587 
760,917 
761,033 
760,677 
760,872 
760,442 
760,599 
760,830 
760,854 
760,455 
760.627 
760.769 
760,972 
760,9.94 
761,052 
760,929 

760,761 
760,645 
760,439 
760,876 

760,787 

700,470 
761,009 
760,530 
760,609 




SIMPLICITY-* 
-« HIGH POWER 
^DURABILITY 

" One Lever Drive" 

For particulars write 

Monroe Engine Co. , ' h " b M1Kass. 



Warwick Ton- 
neau Motor 



CAR. 

Dikect- Drive. 
Price, $1,250 

Many new fea- 
tures. Side en- 
trance. Tip seat; 
alsotipbody. 
Send for catalog 
Warwick Cycle and Automobile Co., Springfield, Mass. 



\ '.— V 



KENT POCKET METERS 

Automatic Volt -Ammeter 

Is designed and calibrated espec- 
ially for testing batteries on eas 
oline automobiles and launches 
and for any other use of like ca- 
pacity. Accurate and substan- 
tial. Ampere reading made sim- 
ply by pressing button. The 
most convenient and complete 

battery tester on the market. 

Volt-Ammeter $6.00. Amperemeter $5.00. 

Atwater Kent Mi's. Works, 110 N. bth St., Philadelphia, p a 




PowerWirelftope 



WDWER 

ROPE. 



MOST POWERFULL WIRE ROPE MADE 

BRQDEKICgt&BASCOM ROPE GO. 

ST.LQU1S.MO. 




BARKER MOTORS 



Have more good points, fewer 
parts and require less atten- 
tion in operation than any 
other. 

Launches, Valves, Specialties. 

C. L. Barker, Norwaik, ct. 



The&NEW BRISTOL^ Counter 




Registers an accurate account of work done on printing presses, grain 
tallies, weighing, me&suring and other automatic machines. Counts up 
to 1,000,000 and repeats automatically. Simple, accurate, durabla. Spe- 
cial counters to order. Send for circular. C.J . RO#T, Bristol, Conn. 



ARMSTRONG'S No. THREADING MACHINE 

Can be attached to bench or post, 
Desiened for threading the 
smaller sizes of pipe, iron or 
brass, also bolts. Hastwo speeds, 
one tor pipe % to 1 inch; the 
other for pipe \% to 2 inches, 
inclusive. Uses the regular 
Armstrong adjustable dies. Oth- 
er attractive features. Send for 
Particulars. The Armstrong 
Ifg. Co., 139 Centre Street. 
New York. Bridgeport, Conn. 




Our 

Specialty i 

Knock- P* 
Down ■«w *jil| 
Rnats "i »ny ^*-'*!%«s£ 




..-> 



description 

AMERICAN BOAT JL- MACHINE CO., 
ROW, SAIL AND PLEASURE BOATS, 

Mariae Station. ST. LOUIS, MO. 




Four-cycle Motor 

Single ana double cylinders. 
Simple and reliable. Best ma- 
terials and workmanship. Not 
how cheap but how good. 
They are moderate in price. 
Write us. Catalogue Free. 
Grant-Ferris Co., Troy, N.Y. 




Reversible 4-Cycle 

Marine Engines 

Simple Durable Economical 

Send for Catalogue 

ROYAL EQUIPMENT CO. 

46 Golden Hill St., Bridgeport. Conn, 



FRICTION DISK BRILL 

FOR LIGHT WORK. 
lias These Great Advantages t 

The speed can be instantly changed from to 1600 without 
stopping or shifting belts. Power applied can be graduated 
to drive, with equal safety, the smallest or largest drills 
within its range — a wonderful economv in time and great 
saving m drill breakage. \&~ Send for Drill Catalogue. 

W. F. & JNO. BARNES CO., 

Established 1872. 
1999 Ruby Street, - - Rockford, 111. 





Screw Cutting Back Geared 

9x35 Lathes $35 

and up, to suit your need either as to size or price. 

Write us, we will interest you. 

The Carroll- Jamlenen Machine Tool Co. 

Batavia, Ohio, U.S.A. 




THE 
FOR 



WHEELOCK 
MOTOR boats 



Guaranteed 



Popular Price 

Send for Catalogue 

WHEELOCK nOTOR CAR 

CLOCK COnPANY 

1048 Tremont Building 

BOSTON - - - U. S. A. 



MARINE ENGINES 

, „ „ 1H to 40 H. P. 

1. 2, 3 ana 4 
Cylinder 

Launches 

17 to 50 feet 
Send for 
new cat aloe 

GRAND RAPIDS GAS ENGINE & YACHT CO. 

Grand Rapids, Mleh. 




PERFECT- PUMP - POWER. 

is attained only in the 
TABER ROTARY PUMPS 
They are mechanical 
simple and durable. Will 
pump hot or cold fluid, 
tbin or thick. Requires 
no skilled mechanic. Most 
power at least cost. All parts 
interch angeable. Made of 
iron, steel or bronze. Can be 
driven by belt, motor or en- 
gine attachment. Large Illustrated Catalogue free. 
TABER PUMP CO., 32 Wells St., Buffalo, N.Y.. U. S.A. 




If You Want the Best Lathe and Drill 




CHOCKS 




BUT 

WESTCOTT'S, 

Strongest [ 
Grip, Great- 
est Capacity ' 
and Durabil- 
ity, Cheap and Accurate. 

VVestcott Chuck Co., Oneida, N. V.. U. S. A. 

Ask for catalogue in English, French, Spanish or German, 
First Prize at Columbian Exposition, 1893. 



** The Nation's pleasure ground and sanitarium."— David Bennett HUL 



The 

Adirondack 

Mountains 



The lakes and streams in the Adirondack Mountains 
are full offish; the woods are* inviting, the air is filled 
with health, and the nights are cool and restful. If you 
visit this region once you will go there again. An an- 
swer to almost any question in regard to the Adirondacks 
will be found in No. 20 of the "Four Track Series," 
' ' The Adirondack Mountains and How to Reach Them, ' ' 
issued by the 

NEW YORK CENTRAL 



A copy will be mailed free on receipt of a two-cent stamp, by George H. 
Daniels, General Passenger Agent, Grand Central Station, New York. 
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Powerful Durable 



Touring Cars 

give thorough satisfaction at a 
minimum of cost. Model H, with 
tonneau, as shown above, only 

S850.00 

Without tonneau (Model G), $750. 




Eight models, $650 to $1,350 at the factory. 

Write for catalogue and proof of 

Rambler superiority. 

THOMAS B. JEFFERY & COMPACT 

Kenosha, Wisconsin, U. S. A. 




99 



"Globe 

GASOLINE 

Marine Engines 



Improved. Simple. 
Reliable, Economical, 
Substantial. Prices 
Right. Guaranteed. 
Write for Catalogue. 
Built by ... . 

PENNSYLVANIA IRON WORKS CO.. Philadelphia, Pa. 



and 136 Liberty 8t„ New York. V. S. A. 



ROTARY PUMPS AND E N GINES. 

Their Origin and Development.— An important series of 
papers giving a historical resume of toe rotary pump 
and engine from 1588 and illustrated with clear draw- 
ings showing the construction of various forms of 
pumps and engines. 38 illustrations. Contained in 
Supplements I109, 1 I I «» 11 ll. Price 10 cents 
each. For sale by Munn & Co. and all newsdealers. 

The Apple ao tomat Ic 

[ For Gas Engines, Launches, ^^-^C^^^N^s, 
Automobiles, etc. 

No more belt, battery and com- 

mutatot troubles, Dirt and 
|| waterproof. Easilv attached 
ll increases power and speed. 
I Send for full particulars on out 
I ignition apparatus. 

lThe Dayton Electrical Mfff. Co. ^r»«^7r« , rt 
| 28 Reibold Blag.. Dayton, Ohio. °FARI\C'* 




Volt Ammeters 

Pocket size, but large enough for accuracy 
and practical use. Various ranges for test- 
ing batteries, electric light, telephone and 
other circuits, etc Also, voltmeters and 
Ammeters for eeneral measurements. 
%W° Send for Circular. 

Ii. M. PIG NO LET, 
80 Cortlandt St., New ¥ork 9 N.V. 




Patents, Trade Marks, 

COPYRIGHTS, etc.,' 
Address MUNN 8 CO., SftEK* 

Office of the Scientific American , 
861 Broadway* New York. 

^ Branch Office: 635 F St., Washington, B.C. 

j^ Hand-book Sent Free on Application. 




ARTESIAN 



J Wells, Oil and Gas Wells drilled 
I by contract to any depth from 50 
l*to 3000 feet., 'We also manufac- 
I ture and furnish everything re- 
I quired to d/ill and complete 
I same. Portable Horse Power 
and Mounted Steam Drilling 
Machines for 100 to 1200 feet. 
1 Write us stating exactly what 
I is required and send for illus- 

_ __ | trated catalogue. Address 

PIERCE WELL ENGINEERING AND SUPPLY CCn 

136 Liberty Stbeet. flaw Souk, U. s. a. 



Now Ready. Popular-priced Edition 

APPLETON'S 

Cyclopedia of Applied Mechanics 

A Magnificent Set in Three Vols. 

Handsome^ bound in half morocco, each volume, contain- 




ing over 900 pages, with nearly 8,000 engravings, 
with full explanatory details. 

Special Offer ! 

Heretofore the pub- 
lishers' price of this 
work has never been 
less than $22 50 and 
sold only by subscrip- 
tion. We have se- 
cured a special edi- 
tion of this valuable 
work, and will box 
and ship, prepaid, 
the three volumes to 
any address in the 
United States or 
Canada on receipt of 

$f2.00 

By purchasing now 
from us you save half 
the original price and 
have in return a tech- 
nical cyclopedia and 
dictionary, the great usefulness of which has been tes- 
tified to by nearly 100,000 purchasers of this valuable 
work— technicians and mechanics who refuse to esti- 
mate its value to them in their work by mere dollars 

I3F" Add $1 extra for expressage to England and the Conti- 
nent, or $2 extra to Australia and other countries. 
B^T Special circular of contents of these volumes sent free. 
Our 40-page catalogue sent FREE on request. 



MUNN 
961 Broadway 



CO. CO. 

Ns-w Yorh City 



Manifolding tablet, H. P. Brown 760,608 

Manure loader, J. H. Entrekin 760,438 

Match lighter, P. J. A. Schnoor 760,491 

Measuring device, garment, A. D'Alessio. 760,969 

Measuring instrument, P. H. Walsh 761,022 

Measuring instrument, distance, R. J. Mil- 
ler 760,545 

Meat chopper wrench, A. J. Gerhardt 760,532 

Metal melting furnace, J. Southern 760,495 

Metal pump, molten, B. B. Hough 760,991 

Metal turning device, C. Thoma 760,497 

Metals from ores or sands, recovering, W. 

J. & J. H. Jory 760,539 

Meter. See Gas meter. 

Milk jar closure or cap, D. P. Moore 761,005 

Mining machine, Sessions & Norris 760,575 

Mirror, M. T. Goldsmith 760,981 

Mirror and support therefor, W. F. Obermil- 

ler 760,478 

Mirror lock, A. E. Huguley 760,739 

Miter box, J. J. Marrs 760,892 

Miter box, W. H. Gordon 760,982 

Mold, E. Campbell 760,681 

Mower attachment, lawn, W. H. Ogden... 760,751 

Mower, lawn, H. W. Leavitt 760,695 

Mowing machine, S. D. Maddin 760,637 

Mowing machine, C. S. Sharp 760,707 

Muffle kiln, continuous, T. S. Nickerson... 760,551 

Nail puller, .G. Walker 760,715 

Needle threader, M. L. Crannell 760,427 

Nickel carbonyl, manufacture of, J. Dewar. 760,852 

Nippers, cutting, L. Roberts 760,807 

Nut lock, J. W. Scanand 760,569 

Oil bailing device, A. L. Schellhammer. . . . 760,570 

Oil burner, von Boden & Ingles 760,826 

Oil burner, hydrocarbon, L. J. Strait 760,818 

Oil switch, H. P. Ball 760,602 

Oil switch, high tension, H. P. Ball 760,601 

Ophthalmic cabinet, L. C. Lawall 760,458 

Ophthalmometer, J. E. Chambers 760,421 

<>'■(> roasting furnace, W. H. Smyth. 761,049, 761,050 

Ore treating furnace, C. C. Wilson : 760,941 

Organ, mechanically actuated, Looff & 

Knapp 760,884 

Oven front, F. J. Albrecht 760,945 

Package tie fastener, W. A. Cross 760,428 

Packing, compressible piston, J. C. Kitton. 760,632 
Pail and heater, combined dinner, S. C. 

Hays 761,047 

Pail, milking, C. E. North 760,700 

Paper, apparatus for making cloth lined, 

E. Y. Le Fevre 760,635 

Pen, fountain, O. E. Weidlich 760,829 

Pen, writing, J. Andersson 760,409 

Pencil sharpener, W. H. Mcl'all 760,749 

Phonograph, T. F. Solon 760,655 

Photographs, device for grouping, G. G. 

Rodman 760,922 

Photographs, positive stripping film for, 

Thornton & Rothwell 760,585 

Photographic printing machine, D. Arger- 

bright 760,838 

Piano desks, etc., adjustable frictional sup- 
port for, White & Rork 760,831 

Pick, mining, G. T. White 760,593 

Picture frame and easel, combined, J. C. 

Strauss 760,935 

Picture, magic or surprise, L. Lebateux.... 761,001 

Pile driving device, W. H. Ellis 760,859 

Pile fabric and manufacture of same, H. 

Hardwick 760,986 

Pile fabric, woven, H. Hardwick 760,985 

Pipe coupling, C. E. Churchill 760,424 

Pipe coupling, concrete sleeve, N. Rhoades, 

Jr 760,564 

Pipe expansion joint, soil, C. L. Holt 760,790 

Piston ring, W. C. Smith, reissue 12,225 

Pitman connection, P. E. Dix 760,855 

Plant support, C. H. Kunzman 760,879 

Plant transporting box, potted, L. P. Lord. 760,886 

Planter, corn, J. B. Bartholomew 760,514 

Planter, potato, Norris & Walton 760,802 

Planter reel, J. H. Grooters 760,984 

Platform or staging support, S. C. Johnson 760,995 

Plow, J. L. Weldon 760,767 

Plow, W. T. George 761,043 

Plug and spring jack switch, F. R. Mc- 

Berty 760,549 

Pneumatic carrier, C. H. Burton 760,680 

Pneumatic carrier, O. S. Pike 760,701 

Pneumatic despatch apparatus, C. F. Stod- 
dard 760,659 

Pneumatic despatch tube carrier, C. A. Mur- 
phy 760,471 

Poke, animal, H. A. Simpson , 760,493 

Pole clamp or coupling, C. B. Wynegar... 760,598 

Portable elevator, C. N. Owen 760,555 

Post. See Fence post. 

Post, C. E. Litzinger 760,882 

Post cap, A. S. Alschuler 760,512 

Post othce, portable box, Reighley & Spar- 
row 760,562 

Postal or like transmission, means for se- 
curing documents for, Gold & Sehwabe. 760,687 

Potato digger, A. O. Connor 760,425 

Potato digger screen, H. W. Coon 760,961 

Preserving jar, J. S. Giles 760,980 

Printing machine, electric, D. G. Smyth... 760,813 
Printing press delivery mechanism, G. F. 

Read, reissue 12,222 

Projecting apparatus, M. Martin 760,797 

Propeller, boat, C. !•'. Ritchel 760,758 

Propelling ships, E'. Bohn 760,518 

Prospectors pan, B. P. Herndon 760,691 

Pulley block, G. Agobian 760,944 

Pulley for sashes, etc., W. Livingstone... 760,636 

Pulverizing machine, F. C. Nickel 760,474 

Pulverizing machine, Schoellhorn & Albrecht 760,763 

Pump, W. B. Tyler 760,498 

Pump head, W. & H. M. Williams 760,596 

Bail chair, G. A. Weber 760,501 

Rail clamp, T. W. Lingard 760,461 

Rail clamp, C. V. Rote 760,489 

Rail joint, C. J. Hoffman 760,864 

Rail joint, R. Callaghan 760,954 

Rail safety clamp, T. J. Harleman 760,737 

Railway brake, Dunmire & Bair 760,437 

Railway or tramway rail fastenings, means 

for securing, J. E. Tonkin et al 760,586 

Railway rails or other conductors, electric 

bond for, J. S. Alexander 760,947 

Railway switch, J. H. Clark 761,031 

Railway switch, electric, R. L. Border.... 760,846 
Railway switch mechanism, automatic, W. 

E. Harris 761,046 

Railway switches or targets, means for op- 
erating, E. J. Gross 760,447 

Railway third rail guard, electric, V. M. 

Newman 760,643 

Ratchet wrench, S. A. Swilley 760,766 

Recording means, key operated, W. A. Craw- 
ford-Frost 760,851 

Registering mechanism, J. G. W. Romans.. 760,487 

Roasting furnace, L. T. Wright 760,510 

Rolling helicoids or spiral conveyers, ma- 
chine for, C. O. Gustavsen 760,448 

Rolling mill, V. E. Edwards 760,858 

Rotary engine, W. G. Fritz 760,441 

Rotary engine, H. E. Marlett 760,464 

Rouge, impregnating cloth with, J. E. 

Darby 760,616 

Rubber dam holder and cutter, F. R. Nice. 760,800 
Rubbing or polishing machine, C. S. Yarnell 761,023 

Rule case, R. F. Hiler 760,453 

Runway, registering, C. F. Strasburger. . . 760,661 

Sales memorandum holder, W. Morton 760,697 

Sand blast machine, F. P. Boland... 760,775 

Sash balance, C. Harris 760,788 

Saw grinding machine, J. Rose 760,566 

Saw wheels, device for turning band, C. 

Sonke 760,576 

Scale, computing, A. C. Dodge 760,432 

Scenic waterway, Wonderland, A. A. Welsh 760,503 
Screen operating mechanism, diaphragm, 

G. H. Marr 760,891 

Sectional boiler, P. J. Mulvey 760,548 

Separators. See Grain separator. 

Sewage purifying apparatus, F. Martin:... 760,543 
Sewer cap, artificial stone, J. E. Bedell... 760,841 
Sewing hooks and eyes on cards, machine 

for, F. S. Slauter 760,811 

Sewing machine, wax thread, Corcoran & 

Dobyne 760,732 

Sewing machines, cutter and cutting mechan- 
ism, J. T. Hogan 760,865 

Shackle rod connector, E. A. Guy 760,621 

Shade support, concealed window, J. D. 

Neal 761,006 

Shaft coupling, flexible, C. F. C. Mehlig..,. 760 894 

Shaft, flexible, R. A. Shafer 760,927 

Shed, sheep, J. R. Morrison 760,904 



A Scientific Germicide 

To prove the wonderful 
curative powers of 

Hydrozone 

to all afflicted with Sore Throat 
I will send 

One Trial Bottle Free 

to anyone sending me 10 cents 
to pay postage. Hydrozone is a 
harmless germicide, which will 
cure you. 

Booklet on treatment of diseases sent free 
on request. 

Sold by all druggists. 

Prof. Charles Marchand 

Dep't u, 63 Prince St., New York 



CABOT'S 

^""rc^l Umii,, afc SSE S"5fc^ 

A SICK-ROOM NECESSITY 

The reliable Antiseptic, Disinfectant and Deodorant used for many 
years by physicians and nurses at hospita.s and homes for arresting and 
preventing disease, purifying air, washing vessels, utensils, etc. At all 
dealers or 10 and 25 cents by mail. Look for above trade-mark. Genuine 
only bears it. Avoid imitations. Valuable medical literature Free. 
Sulpho-Napthol Co., 15 Ilaymarket Bq.. Roaton, Mass. 




THE BIGELOW 

Wire Fly Killer 

No household is complete 
without it. Kills but does 
not crush the fly. To be 
bad at all dealers. 

J. F. BIGELOW 

,.„, , . .. ,, „ , Manufacturer 

•'Mammasaysshe wouldn't Keep house 

without the Bigelow bhY Killer." Worcester, Mass., U.S.A. 




U. S. A. 



LIQUID PISTOL 




Guaranteed. Will stop the most 
vicious dog (or man) w lthout per* 

manent Injury. Fires and recharges by 

pulling trigger. Loads from any liquid. 

No cartridges reqnireri. Over 10 shots in 

one loading. Valuable to bicyclists, unescorted ladies, cashiers, 

homes, etc. Retails for 60 C Good margin to the trade. 

PARKER, STEARNS & SUTTON, 226 South St., NewYork 




The Franklin Dynamo 

60 Watts, 10 Volts, 6 Amperes 

3000 to 4000 revolutions. Sets of mate, 
rial, finished parts, complete machines. 
For amateur construction, very efficient. 
Will drive a dental ensrine, sewing- 
machine or smalllatne: run as a genera- 
tor, will furnish current for six 6-candle 
lamps. Parts $3.50. $6.00, $8.60. Com- 
plete $13.60. Write for circular 9. 

Parsed & Weed. 129-131 W. 31st St., N.Y. 



TOOLS AS A TOPIC 

must be interesting to every handi- 
craftsman. There is a mine of infor- 
mation in 

Montgomery & Co.'s Tool Catalogue 
which enumerates thousands of tools. 
Capital handbook of reference. Pro- 
fusely illustrated. Sent by mail for i 
25 cents, discount sheet included. 
MONTGOMERY & CO., 
105 Fulton St., New York City. 



|i VToob 

»!] CATALOGUE 




New7in.BENCHSHAPER 



The best of its kind on the 
market. Furnished mounted 
On a column if desired . . . 

Special machinery built to order 
Inventions Developed, 
Send for Catalog 

£.. E. f* H O D E S 

HARTFORD, - CONN, U.S.A. 



The OLDS gi&JHln 

tUPIUCO T^ e safest eugine in the 
EWJinCOi world. When gasoline 

s used theeupplycan only 
be pumped up as it is used, 
and air cannot mix withit 
until it reaches the mixer. 
Stationary engines 2 to 100 
H. P. Portable engines 8 
tolSH. P. Write for full 
information and illustrated 
catalogue. 

Olds Gasoline Engine Works, 216 River St., Lansing, Mich. 





Kerosene Oil Engine 

Nothing but Kerosene Oil to run it 

Simple, Safe and Efficient. Needs little 
attention, is less likely to get out of 
order, and is cheaper to run than any 
other engine manufactured. Economi- 
cal and Easily Operated. 

International Power Vehicle Co. 

Stamford, Conn. 



Gas Engine 
IGNITER 

Complete with spark coil, $12.00. 
The Best Thine on the market. 
Latest and most improved model. 

B^~ Send for Circular. 
Carlisle & Finch Co., 233 E Clifton Av., Cincinnati, 0. 





DO 



8u USE GRINDSTONES P 

If so we can suppiy you. All sizes 
mounted and nnmoiinreri. always 
kept in stock. Remember, we make a 
specialtyof selecting stones tor all spe- 
cial purposes. X3F Ask for catalogue, 

The CLEVELAND STONE CO. 

2d Floor, Wilshire, Cleveland, 0. 
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The Best Way 

to keep well is to be prepared against ill. 
Half the enjoyment of summertime is 
lost to many through over-heating andex- 
cessive perspiration — too often resulting 
in chills, or worse. In the light, airy 
Woolens of the Jaeger System there can 
be neither over-heating or chill, as they 
effectually protect agaiDSt both. No va- 
cation outfit complete without them. 

Booldets and Samples Free, 

Dr. Jaeger Co.'s Own Stores: 

New York • i 3o6 Fif th Ave * 
JN ew x or* . j 157 Broadway 

Brooklyn : 504 Fulton St. 

Boston : 230-232 Boylstonst. 

Phila. : 1510 Chestnut St. 

Chicago : 82 State St. 

Agents in aU 

i-rincipal 

Cities. 



WONDER Acetylene Burners 

Price ABE THE BEST 

40c. each. Sold by good dealers or wcite 

Ghe STATE LINE MFG. CO. 

9th & 10th Sts., Chattanooga, Tenn., TJ. S. A. 



Vacation Resorts in New England 

WAITING FOB HOT WEATHER 



After the severe and protracted siege of winter 
weather, predictions are rite for a very warm summer; 
and the thousands of vacationists who annually migrate 
to the seashore, the country and the mountains are 
pernaps planning, at any rate thinking, of their haunts 
for 1904. New England is the stamping ground. Here 
hordes of summer visitors flock every year. The farm- 
houses are prepared for company after the middle of 
May; the shore resorts get ready in June, and by the 
last of June, or the first of July, the mountains are 
welcoming their guests. Maine has both coast and in- 
land lake resorts of supreme beauty. New Hampshire 
has a short hut scenic section of sea coast j but the fa- 
mous White Mountains and Lakes "VVinnipesaukee and 
Sunapee are within her borders. Vermont claims the 
renowned Champlain, Momphremagog and Willoughby ; 
and Massachusetts asks no favors with her pleasant 
valleys and impressive mountain ranges. 

All of this vacation territory is described and pic- 
tured in the literature published by the Boston & Maine 
Railroad's Passenger Department, Boston, The six 
beautiful portfolios, Lakes, Rivers 1 Seashore, Moun- 
tains, Picturesque, and the Charles River to the Hudson, 
contain beautiful half-tone reproductions, and any of 
these books will be mailed upon receipt of six cents, or 
the entire set for thirty-six cents. 

The descriptive booklets, thirteen in number, con- 
taining interesting and instructive reading matter con- 
cerningthe various sections will be mailed upon receipt 
of two cents for each book, or twenty-six cents for the 
entire set. They comprise " Lakes and Streams," "Ail 
Along Shore," " Valley of the Connecticut & Northern 
Vermont' 5 "Lake Sunapee," " Southeast New Hamp- 
shire." "Southwest New Hampshire,'' "Monadnock Re- 
gion, " Hoosac Country and Deerfleld Valley, ' *' Merri- 
mack' Valley," " Central Massachusetts," " Lake Mem- 
phremagog," "Among the Mountains," and " Pishing 
and Hunting," with an additional booklet givingthe fish 
andg ame Jaws of Northern New England and Canada. 
The "Bird's Eye View of the White Mountains," a 
handsome colored map, showing the numerous ravines 
and peaks as viewed from the summit of Mount Wash- 
ington, will be mailed upon receipt of six cents in stamps. 



r^ (" T TAUGHT BY 'Ww 

engineering correspondence ■ 



Our system of training by mail has helped thous- 
ands held down In poor jiositions to rise to better 
salaries and situations. Your chance to rise is just 
as good as others. Write for our tree illustrated 
book, "Can I Become An Electrical Engineer*" 
We teach by mail, Electrical Engineering, Me- 
chanical Engineering, Steam Engineering, Mechan- 
ical Drawing, Electric Lighting, Electric Railways. 
ELECTRICAL ENGINEER INSTITUTE, Dept. 
A, 240 West 23rd St., New York. 



The Rose POLYTECHNIC INSTITUTE 

Devoted to all branches of Engineering Science, Me- 
chanical, Electrical and Civil. Architecture and Chem 
istry. Thorough instruction, practical work. Courses 
under direction oi specialists 22d year. Send for cata- 
ogue. C. L. MEES, l J r^s., Box M, Terre Haute, Ind- 



BLISS ELECTRICAL SCHOOL 

214 a Street, N. W., Washington, U. C. 

Offers a theoretical and practical course in ELEC- 
TRICITY complete in one year. Students actually con- 
struct Dynamos, Motors, etc. Twelfth year opens Sep- 
tember 28. Send for Catalog. 



READY 
May 
15th 



'£z.£rm/cA£ 



SDangenberg's Steam and 
Electrical Engineering 



By E. SPANGENBERG. M. E. 
former Superintendent of the St. Louis 
School of 'Engineering. 

Containing 1,035 Questions and An- 
swers, with 648 Illustrations. 
Price, $3.50. 
The l»est book on the subject ever published. 

GJEO. A. ZELtER, Publisher, Estab. 1870. 
68 S. Fourth St. St. Louis, Mo. 



ELECTRO MOTOR. SIMPLE, HOW TO 

make.— Br G. M. Hopkins. Description of a small elec- 
tric motor devised and constructed with a view to assist- 
ing amateurs to make a motor which might be driven 
with advantage by a current derived from abnttery,and 
which wculd ha^e sufficient power to operate a foot 
lathe or any machine requiring not over one man pow- 
er. With 11 figures. Contained in Scientific Amer- 
ican Supplement, No. (»41. Price 10 cents. To be 
had at this office and from ail newsdealers. 



MILLS FOR ALL MATERIALS . 

1 OUR BUSINESS IS TO MAKE 
1 MACHINERY FOR GRINDING 
GRAIN, CRUSHING ROCKS AND 
PULVERIZING ALL HARD SUB- 
STANCES. WE HANDLE ALL 
KIN0S OF MATERIALS TR0M C0T- 
— TON-SEED TO ROOTS AND HERBS, 
BY AN UNEXCELLED PRO- 

SCESS. IF YOU WANT 
ANY KIND Or A 
MILL OR GRINDING 
MACHINE, COME TO 
US AND YOU WILL 

6ET THE BEST 

- AND STILL SAVE 

n£ *L wiTHMMuANhm ESJ&fc- 

=£33I MA71S fKULY fURmiHlD. U ""/•' CW" 

iPROUT, WALDRON & CO. 

iiNOjoR CATALOG N9 4.) MUN£Y, Pa. 
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Scientific American. 



June 4, 1904. 




SEE THE 
WONDERS of the GLOBE 

But do if comfortably and pleasantly, by enstaer- 
iner passage on the palatial Twin-Screw Cruising 
Steamship »< PRINZESS1N VICTORIA 
liUISE." She will be your home for 25,000 
miles on this unique cruise 

Around the World 

No packing and unpacking of trunks, vexatious 
delays, customs examinations en route, etc., etc. 

I RREII&F ^eaTes N. Y. Sept. 15, 
li UnUIOL. 1904, Hamburg Sept. 25, 1904, 

Nr.RMIQP !L eaves San Francisco 
■ UnUIOCi Jan. 24, 1905, The itiner- 
ary arranged is the same as tbe first cruise in 
reversed order. Duration i% months. 

PRICE $1,500 AND UPWARD 

including principal side trips and railroad trans- 
portation across American continent. Streamer 
always your home. 
Success Assured. Ports of Call not Affected by 

Hostilities In the East. 

Number Limited to 200 Persons for Each Cruise. 

SEND FOR ILLUSTRATED BOOKLET. 



I2CRANDCRUISES 

during June* July and August. To THE 

LAND OF THE MIDNIGHT SON, thebeautilul 
FJORDS OF NORWAY, the NORTH CAFE 
and SPITZBERGEN, or the principal cities of 
NOHWAY, SWEDEN, RUSSIA, and DEN- 
MA RE, or the fashionable SEASIDE RESORTS 
OF GERMANY, HOLLAND, BELGIUM, ENG- 
LAND, FRANCE, and SPAIN. These cruises 
start from Hamburg, varying in duration from 
14 to 24 days, costing 

$62. 50, $90, $125, $162.50 

and upward, including stateroom accommoda- 
tions, and meals according to trip and steamer 
selected. 

Through Tickets sold in connection with our 
superb Transatlantic Service. 

Send for Program and Booklets. 

HAMBURG - AMERICAN LINE, 

85-8J BKOADWAT, NEW YORK. 



A.W. FABER 

_ Manufactory Established 1761. 

LEAD PENCILS, COLORED PENCILS, SLATE 
PENCILS, WRITING SLATES, INKS, STATIONERS 
RUBBER GOODS, RULERS, ARTISTS' COLORS. 

78 Reade Street, New York. N. Y. 

GRAND PRIZE, Highest Award, PARIS, 1900. 




To Owners of Gasoline Engines, 
Automobiles, Launches, Etc 

Ihe Auto=Sparker 

does away entirely with all starting and 
running batteries, their annoyance and 
expense. No belt — no switch — do bat- 
teries. Can be attached to any engine 
now using batteries. Fully guaranteed; 
write for descriptive catalog. 

Motsinger Device Mfg. Co., 
14 Main St., Pendleton, Ind, 



INVESTORS 

desiring to realize the Large Interest and Profits 
possible in legitimate Mining, Oil, Timber & Smel- 
ter Investments and Dividend-paying Industrial 
Stocks, listed and unlisted, should send for our 
Booklets, giving full information, mailed free. 

DOUGLAS, LAGEY A CO., 
Bankers % Brokers, 66 Broadway, New York 



AERIAL NAVIGATION.— THEORETI- 

cal and Practical Discussions. Pictures and descrip- 
tions of actually-built dirigible balloons and aeroplanes 
will be found in Scientific American Supplements 
1161, 1149, 1150, 1151, 1404, 1 405, 1413, 
1455. Price 10 cents ea"h, by mail, Munn & Co., 
361 Broadway, New York City, and all newsdealers. 



A Southern Home 

In a country free from excessive heat 
and cold, healthful and prosperous. 

LANDS at LOW PRICES 



For printed matter, circulars, 
giving full particulars, write 



etc., 



M. V. RICHARDS, Land and Industrial Agent, 
Southern Railway and Mobile & Ohio Railroad, 

Washington, D. C. 



Don't Throw Money Away 

by letting scale accumulate in your boilers when you 
can save hundreds of dollars every year by using the 

DEAN BOILER TUBE CLEANER 




Write at once for our free booklet, ' 
Boiler Room." 



Economy in the 



WM. B. PIERCE CO. 
3X9 Washington Street, Bufialo, N. V. 



Shell, sectional, G. H. Poor 760,754 

Shellac substitute, C. Ludwlg 760,641 

Shingle gage, J. Dinwiddie 760,971 

Shingle machine, F. W. Burpee T60.610 

Shoe, W. W. Jenckes 760,870 

Shoe, laced, G. T. McGuinness 760,472 

Show case corner clamp, L. Paulle 760,805 

Shutter, 0. D. Spalding 760,704 

Sifter, ash, J. Cromwell, Jr 760,522 

Sifter, flour, W. T. Vallaudingham 760,589 

Sifting shovel, ash, S. 11. Nystrom 760,477 

Signal system, J. Sheltoii 761,013 

Signal system, electric, O. Ernst 760,976 

Signaling system and apparatus employed 

therein, electric, R. G. Callum 760,955 

Signaling system, wireless, U. Marconi. . . . 760,463 

Smoke stack, 1\ Dickinson 760,733 

Snow shovel, R. C. Menzies 760,639 

Soldering iron, C. B. Rodgers 761,010 

Speed Indicator, F. E. Wolf 760,833 

Speed transmitter, variable, F. Miller 760,900 

Spinning apparatus, yarn, VV. F. Draper.... 760,973 

Spooler, A. fc'. Rhoades 760,646 

Spooler guide, M. E. Sullivan 761,018 

Stair, plastic, F. R. Peterson 760,752 

Stalk cutter, A. J. Rush 760,923 

Stalk pulling machine, G. M. Kirkpatrick. 760,877 

Stamping press, H. C. Lavery 760,694 

Steam boiler, A. Campbell 760,520 

Steam engine, reciprocating, S. H. Schmidt 760,809 

Steam generator, O. Brunler 760,519 

Steam shovel, G. W. King et al 760,456 

Stem winding and setting mechanism, H. 

Sandoz 760,647 

Stereoscope, L. A. Dolph 760,433 

Stigmatometer, J. E. Chambers 760,422 

Stone, apparatus for the manufacture of ar- 
tificial, W. Schwarz 760,651 

Stones, producing refractory calcareous 

sand, W. Schwarz 760,571 

Store service apparatus, E. C. Gipe 760,735 

Stove burner, gas, E. Hage* 760,786 

Street or station indicator for tramways, 

B. Rivkin 760,759 

Stringed instrument operating mechanism, 

W. W. Stalling 760,932 

Structure guard, I. L. Landis 760,999 

Stud member, H. Kerngood 760,875 

Stuffing box, lubricating, F. C. Furlaw 760,686 

Superheater, J. A. Stevens 760,816 

Swimming attachment, N. B. Lawson 760,881 

Swimming bag valve, H. A. Ayvad 760,948 

Switch bar, adjustable, W. E. Hodge 760,989 

Switch operating mechanism, electric track, 

C. W. & J. B. Squires 760,656 

Switching apparatus, electrical, W. J. Rich- 
ards 760,565 

Tamping machine, J. C. Moseley 760,905 

Tank emptying apparatus, liquid, M. J. Ad- 
ams 780.770 

Tank forming device, W. M. McNeil 760,811 

Tapping and drilling machine, F. Kohout.. 760,878 
Telegraph receiver, printing, G. A. Card- 
well 760,611 

Telephone exchange system, C. E. Scribner 760,573 
Telephone system, automatic, J. C. Slater. 760,711 

Tennis racket, J. Savoie 761,048 

Therapeutical purposes, apparatus for, F. 

H. Brown 761,029 

Thermosensitive device, W. M. Fulton 760,443 

Thermostatic controller, J. F. Siems 760,653 

Threshing machine, M. Davis 760,967 

Threshing machine attachment, J. B. Bar- 
tholomew 7S0.515 

Ticket, railway cash receipt, J. A. Beeler. 760,949 

Tie. See Cotton bundle tie. 

Tiling, etc., circular mold for making, C. S. ^ 

Larimer 760,745 

Timber seat and support, J. Tuteur 761,020 

Toaster, E. Shupe 761,014 

Tongs for furnace charging cranes, C. L. 

Taylor 760,582 

Tool, combination, Clark & Crume 760,613 

Toothpick holder, C. P. Steinmetz 760.578 

Toy, mechanical, T. J. Nardi 760,642 

Tramway, T. G. Gribble 760,983 

Trolley, Weckman & Millard 760,828 

Trolley, J. A. Lavery 761 ,000 

Trolley controlling deviee, automatic, H. 

W. Nichols 760,801 

Trolley pole, A. W. Morgan 760,641 

Trolley pole head, J. E. Greenwood 760,736 

Trowel, H. G. Mever'. 760.466 

Truss, hernial, F. M. Crolius 760,615 

Tubing fastening, sectional, O. P. Buckland 760.953 
Tug attachment, name, P. W. Schure.... 760,650 

Turbine, impulse, A. G. M. Michell 760,898 

Turnstile apparatus, E. H. Soear 761,017 

Turnstiles, cash receiving and change mak- 
ing apparatus for, E. H. Spear 761,016 

Turnstiles, cash receiving, change giving, 
and controlling apparatus for, E. H. 

Spear 761,015 

Twisting head, G. A. Fredenburgh 760,619 

Twisting machine, thread, J, M. Harrison. 760,623 

Typewriting machine, C. B. Yetman 760,719 

Typewriting machine ribbon mechanism, 

C. E. Yetman 760,676 

Umbrella rib retainer, W. W. Climenson.. 761,032 

Dnloading apparatus, G. H. Hulett 760.538 

Uterine sunporter, M. J. Torrence 760,823 

Valve, G. G. Guy 760,449 

Valve, H. 0. Root 760,488 

Valve, O. O. Storle 760,580 

Valve, F. W. A. Wiesebrock 760,594 

Valve, J. W. Nethery 760,913 

Valve for internal combustion engines, ad- 
mission. H. Power 760,920 

Valve, hot blast. ,T. Kennedy 760,87.3 

Valve or cock, H. J. Moreland 760,546 

Vapor conductors, leading-in device for, M. 

von Recklinghausen 760,756 

Vapor generator, A. H. Wolyn ....... . 760.675 

Vaporizing apparatus, E. Fournier. 760,784 

Vault light construction, W. L. Caldwell.. 760,728 
Vaults, device for sealing grave, C. H. 

Hiser 760,454 

Vehicle brake, O. L. Dilworth 760,853 

Vehicle, motor, E. A. Wright .760.509 

Vehicle, motor, S. S. Scott 760,810 

Vehicle motor suspension, H. P. Maxim... 760,747 

Vehicle top, G. B. Cooper 760,962 

Vehicle, two wheeled, E. McPhee 760,698 

Vending machine, coin controlled, S. L. 

Long 761 ,002 

Ventilator. See Car ventilator. 

Vessel, working, S. Lake 760,457 

Vessels, apparatus for raising sunken, 

Groves & Stanton 760,535 

Vise, C. Arnold 760,411 

Wagon, F. Emberger 760,975 

Wagon box, C. H. Van Deusen 760,499 

Wardrobe or show case, S. W. Bonsall, 

760,725 to 760,727 

Washer, S. Newberry 760,914 

Washing machine, J. R. Carter 760.612 

Washing machine, A. N. Woodard 760,942 

Washing machine and drier, combined, 

Schmidt & Kleinkneeht 760,648 

Washing machine stirrer head, A. Wahle.. 760.500 

Watchcase, Patry & Hanson 760,558 

Water heater, J. G. Hall 760,689 

Water, purifying. V. M. Georere 761,044 

Water wheel, undershot, J. W. Jacobs 760.869 

Waterproof suit, N. B. Lawson 760,880 

Wattmeter, alternating current, F. Conrad 760,426 

Weft fork, J. H. Foster 760,860 

Weighing machine, automatic, H. Richard- 
son 760,485 

Weighing machine, automatic, F. M. & J. 

M. Gaume 760,861 

Welding apparatus, iron and steel, A. C. 

Allen 760,600 

Well tube support, oil, C. Card 760,682 

Wells, mechanism for raising liquids from 

deep, Moran & Moser 760.903 

Welt cutting machine, S. Y. Stockamore.. 760,579 
Wheel sand band and scraper combined, ve- 
hicle. I. W. Eddy 760,685 

Wheel shoe attachment, vehicle, W. Clee- 

land 760.731 

Winding machine, S. W. Wardwell 760,660 

Windmill coupling, W. H. Nichols 760,473 

Window, Hausfeld & Lunken 760,624,760,025 

Window construction, Hausfeld & Lunken.. 760.696 

Wire bending machine, J. A. Sanford 760,490 

Wrench, H. Cowan 780,521 

Wrench, S. Holzinger 760.867 

Wrench, G. B. Cooper 760,963 

Yoke and swingletree, convertible neck, T. 

I. Hall 761,045 





Four-Cylinder; 
Model "I." 1904 

Actual 2'J horsepower, with only 85 lbs. loaded weight to each horse 
power. Speed range of 4 to 40 miles per hour. Anti-friction ball bearing 
axles, direct drive, mtchanival valves for intake ard exhaust. Winner 
of highest prizes for BOTH speed and endurance wherever entered. 

$3 OOO 

Send for illustrated descriptive literature and name of nearest agent. 

PACKARD MOTOR CAR CO., Dept. 5, Detroit. Mich, 

Member Association of Licensed Automobile Manufacturers. 
New York Agents:— Packard Motok Car Co., of N. Y., 317-319 W. 
59th St., JN'ew York City. 



CRESTMOBILE $800 

The BEST CAR Built in America 

Proved by Its 
Splendid Records. 
Tonneau for Four, 
#850. 

( Other LOW 
-ifc. Priced Models. 

'"""■raF - '/ Eiport Prices 

—^a^^^w-3^^^^ $g Kxtra. 

CREST MFG. CO.. Cambridge, Mass., U.S.A. 






The Brei\i\8Li\ Motor 

IS GUARANTEED 

14 H. P. develops rated power 
at 700 R. P.M.. develops 16 H. P. 
at 800, and 18 H. P. at 950. Mo- 
tors are used for automobile, 
marine and stationary purposes. 
They are sure and quick to run. 

BRENNAN MOTOR CO. - Syracuse, N. Y. 




SPRING WUB 

FOR 
BICYCLES, HOTOR CYCLES, AUTOMOBILES 

Holds several World's Records 
for speed. Relieves and breaks 
jar below the axle, thereby 
saving at least half the wear, 
on tire. Absolutely guaranteed. 
FRANK SCHMITZ CO. SONS 
560-564 Orleans St. - - Chicago, 111. 




The Eureka Clip 

The most useful article ever invented 
for the purpose. Indispensable to Law- 
yers, Editors, Students. Bankers, Insur- 
ance Companies and business men gen- 
erally. Book marker and paper clip. 
Does not mutilate the paper. Can be 
used repeatedly. In buxes of 100 for 25c. 
To be had of all booksellers, stationers 
and nouon dealers, or by mail on receipt 
of price. Sample card, bymail, free. Man- 
ufactured by Consolidated Safety 
Piu Co.. Box 121. Bloomfield, N. J. 





The STECKENREITER 
ROTARY MEASURE 

is simpler than a rule, for it measures 
in any direction that you roll it and does 
the counting for you. For measuring 
cutting speeds, curves, spirals, curved 
durfaces or straight work it is simplicity 
itself. The fastest and most practical all 
around measure you ever saw. Circular. 

fTECKENREITER MFG. CO. 
38 W. 58th Street, New York 




NO SUBSTITUTE 

A Dated Guaranty 
Tag on Each Tire 

Protects jou 
aeainst Old Stock 



ALLIGATOR 



PAIB 

__ Express Paid* 

PUNCTUKEPROOF-SELF- 
HEALING BICYCLE TIRES 

The ORIGINAL and only Puncture-proof and Self-healing Tire made. Kails, 
tacka, and glass will not let the air out. Positively will not become porous. 
Strong, durable, resilient. Greatest thickness where needed (see O in illus.) 
Examine — "feel of It." Sent C0.D. anywhere, subject to examination — no 
depusit asked; but we pay express only when cash accompanies order. State 
diameter of rim and elie tire wanted. Catalog Free. State and Lake StB, 
THE TIM COMPANY, Sole Manufacfrs, CHICAGO. 



EXCELLENT 




Two 

- Tonneau 



Models 

1904— Light Touring Car 



AUTOMOBILES 



Mention Scientific American 




Light Touting Car, $1,450 Complete. 

W^E originated the two cylinder opposed gas 
engine (the only simple engine free from 
vibration) and have brought it nearest to per- 
fection. Others have imitated but never equaled 
it. Get the Catalogue. 

Most Haynes-Apperson Cars have practically been sold before thty were 
built. Get your order in early. 

HAVNES-APPERSON CO, Kokomo, lad., U. S. A. 

The Oldest Makers of Motor Cars in America. 

Members of the Association of Licensed Automobile Manufacturers. 
Branch Store : 1420 Michigan Ave., Chicago. Eastern Representatives, 
Brooklyn Automobile Co., 1239-41-43 Fulton St., Brooklyn, N. Y.: 
and 66 vVest43d St., New York. Agency for Southern < alirornia : .1. 
A. Rosesteel, Los Angeles. Western New York Agents: Buffalo 
Automobile Exchange, 401 Franklin St., Buffalo, N Y. 
See Our Exhibit at the St. Louis Fair. 



WIRELESS TELEGRAPHY.— ITS PRO- 
gress and Present Condition are well discussed in Scien^ 
tific American Supplements 1425, 1426, 14271 
138fi» 1388' 1389, 1383, 1381, 1327. 1328, 
1329, 1431. Price 10 cents each, by mail. Munn & 
Co., 361 Broadway,, INew York City, and all newsdealers. 

RIDER A GENTS WANTED 

kOne In each town to ride and exhibit a 

'sample Bicycle. Write for special offer. 

HighestGrade «frJ?.75 #« Cf7 

1904 Models ^©""ra^I/ 

Coaster Brakes. Hedgethorn Puncture 
Proof Tires and best equipment. 
19U2& '03 Models 4fr ^ - 4fr#4 
Best Makes V> # *° ip f« 

SOO Second- Hand Wheels 

All makes and Models ^ O * tf 
Igood as new ^«# *0 ty%J 

I Great factory clearing sale at 
\half factory lost. "We Ship on Ap- 

Rroval without a rent deposit end al- 
, w 10 DAYS FREE TRIAL on 
[•every bicycle. Any wheel not satisfac- 
•toipi - returned at our expense, 
EARN A BIGYGLEtakinx orders 
'from a sample wheel furnished by us. Our agents 
make large profits. Write at once for catalogues 
and our special offer. AUTOMOBILES, 
sewing machines, tires, sundries, etc., half usual prices. 

HEAD CYCLE C0« Osjtf* g 9c CAIcaflO 




© 1904 SCIENTIFIC AMERICAN, INC 



June 4, 1904. 



Scientific American. 



451 



Free Trial 



Iftie Bold on 80 Days* 
■Free Trlal.Get cat. E. 
IfflTTE IRON WORKS, I 
l517W.5th St. Kansas CItj.fl 

■or Witte Gas & Gasoline* 
■Engine Co.,47S.Canal St. f 
[Chicago, Illinois. 



ENGINES. 



It Fills the 'Bill 

|This is the business man'si 
verdict concerning the 

New 
Remington 

Billing 
Typewriter 

It writes neat,compact,legible bill: 

with twice the speed of the pen. 

Adaptable to all billing systems. 



REMINGTON TYPEWRITER COMPANY, 
317 BROADWAY, NEW YORK. 




The Light R-urvning YOST is easy to operate. 

Its Beautiful Work is easy to read. 
Our Unusual Catalogue is easy to understand. 

Why not send for the UNUSUAL CATALOGUE 
and learn of the BEAUTIFUL WORK done by 
the LIGHT RUNNING YOST1 Sent free. 

YOST WRITING MACHINE CO., 246 B'way, New York. 



ELECTRIC AUTOMOBILE. — DIREC- 

ttons, with many illustrations, for making a complete 
machine from two bicycles are given in Supplement 
No. 1195. Tbe motor and battery are also treated of 
in detail. Prioe 10 cents. For sale by Munn & Co. and 
all newsdealers. 




The Smith Premier Typewriter Co. 

Factory, Syracuse, N. Y. 

Branches in all large cities. 



ELECTRICAL APPARATUS REPRE- 

sented by Conventional Diagrams in Drawings.— Fifty 
diagrams showing the usual method of illustrating elec- 
trical apparatus in drawings. A labor saving paper. 
Contained in Supppement 1106. Price 10 cents, 
or sale by Munn & Co. and all newsdealers. 



50 Years' 

Experience 




Tr «vde Marks, 

Designs, 
Copyrights, Etc. 

Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tionsstrictlyconfldential. Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
Special Notice, without charge, in the 

Scientific American 

A handsomely illustrated weekly. LargeBt cir- 
culation of any scientific journal. Terms, 13 a 
year ; four months, $1. Sold by all newsdealers 

MUNN&C0. 36 ' B -^NewYork 

Branch Office 635 F St. Washington, D.C. 



DESIGNS. 

Buckle plate or similar article, G. W. 

Dover 36,925 

Inkstand, A. E. Manor 36,922 

Match case, L. F. Morloch 36,923 

Mirrors, brushes, or like toilet articles, han- 
dle tor, S. A. Keller 36,929, 36,930 

Mirrors or similar articles, back for hand, 

A. W. Snow 36,931 

Mug, L. V. Aronson 36,926 

Picture frame, V. Grazzini 36,924 

Spoons, forks, or similar articles, handle 

for, G. H. Dyson 36,927 

Spoons, forks, or similar articles, handle 

for, J. B. Straker, Jr 36,928 

Stamp, trading, T. P. Hunter 36,921 



TRADE MARKS. 

Absorbent articles, certain named, Norfolk 
Linen Co 

Antiseptics and washes for the mouth and 
teeth, V. A. Schulz 

Biscuits, cakes, crackers, and ginger snaps, 
Columbia Biscuit Co 

Bitters, stomach, Golden Seal Manufacturing 



Co. 



Blacking, dressing, and polish, certain 
named, Rex Polish Co 

Blasting batteries, F. L. M. Masury 

Boxes, paper, Randolph Paper Bos Co 

Brandy, J. Robin & Co 

Cameras and plates, photographic, H. Daw- 
son 

Card cases, aluminium and celluloid, J. W. 
Morris 

Cards, playing, Campaigno Card Co 

Chairs, Standard Manufacturing Co 

Cider, Fleming & Christian Co 

Cigars and cheroots, A. iSchilt 

Clasps for certain named articles, Scheuer 
& Bro 

Coffee, G. Amsinck & Co 

Confectionery, "fearotti" Chokoladen- & 
Cacao-Industrie, Aktiengesellschaf t .... 

Corsets, Abraham & Straus 

Doll stands, Butler Doll Stand Co 

Fertilizer distributers and parts and appur- 
tenances thereof, Kemp & Burpee Aianu- 
f acturing Company 

Flour, wheat, Royal Milling Co 

Footwear and leather, certain named, F. F. 
Field 

Footwear, certain namtd, G. F. Daniels & 
Co 42,683, 

Gingham, Holt-Moi'gan Mills 

Jelly preparation, Michigan Carbon Works.. 

Lamp chimneys. Gill Brothers Co 

Liniment, J. H. Snyder Medicine Co 

Matches, friction, Ohio Match Co k.. 

Medicated blackberry cordial, Pineule Medi- 
cine Co 

Medicine chests, suspended wall, Dr. Gillette 
Medical Cabinet Co 

Metal, bearing, Frictionless Metal Co 

Musical instrument wire, stringed, American 
Felt Co 

Oilcloth wall covering, Standard Table Oil 
Cloth Co 

Packing, rubber, New Jersey Car Spring and 
Rubber Co 

Pharmaceutical preparations for certain 
named purposes, W. Natterer 

Photographic plates, developing agent for de- 
veloping, J. H. Hopper & Co 

Preparation for the alleviation and cure of 
certain named diseases, Pineule Medicine 
Co 

Razors, H. Clauss 

Roofing composition, A. H. White Co........ 

Rope and twine, American Manufacturing Co. 

Shirt fronts and false shirt bosoms. Reversi- 
ble Collar Co 

Tires for vehicles, rubber, J. M. MacLulich. 

Tobacco, chewing, B. Payn's Sons Tobacco 
Co 

Tonics, digestive, Eclipse Pharmaceutical Co. 

Whiskies, J. Daniel 42,663, 

Whisky, E. J. Cantin 



42,655 

42,659 

42,686 

42,690 

42,670 
42,698 
42,677 
42,666 

42,692 

42,674 
42,682 
42,693 
42,689 
42,66V 

42,685 
42,688 

42,699 
42,6o3 
42,6dl 

42,697 
42,669 

42,656 

42,684 
42,652 
42,687 
42,6 i 3 
42,657 
42,672 

42,661 

42,678 
42,681 

42,675 

42,694 

42,696 

42,658 

42,671 



42,660 
42,076 
42,695 
42,679 

42,654 
42,680 

42,668 
42,662 
42,604 
42,665 



LABELS. 

'A La Casserole, Tripes a La Mode De Caen, 
L. Bouchot," for canned tripe, L. Bou- 
chot 11,097 

'Antiseptic Baglnoids," for medicine, Globe 

Medicine Co 11,078 

'Athenaeum Club,' for whisky, Padgett & 

White 11,093 

'Best of All,' for flavoring extracts, W. 

A. Rida 11*088 

'Cayo Bonito," for guava products, F. R. 

Yerxa & Sons 11,096 

"Checkers Check to Stay Checked," for med- 
icine, J. L. Casper „ 11,077 

'Concentrated Spraylne," for medicine, F. 

W. Robinson 11,079 

'Dally Bread Baking Powder," for baking 

powder, Kenton Baking Powder Co 11,098 

'Erdman's German Herb Tonic," for medi- 
cine, Erdman & Co ; 11,082 

'Glbbs & Co.'s Unsweetened Dry Gin," for 

gin, New York Importation Co 11.0S9 

'Greenland Pennsylvania High Grade Rye 

Whiskey," for whisky, W. Stastny 11,001 

•Hosterman's Celebrated Amber Ointment," 

for ointment, J. H. Hosterman 11,083 

'La Malosa," for cigars, A. C. Henschel & 

Co 11,094 

'Nervator Bitters,' for bitters, W. Slastny 11,090 

'Our Cost Mark,' for flour, United Grocery 

Co 11,099 

'Parlde's Compound," for medicine, P. 

Grasso 11,076 

'Paride's Emulsion," for medicine, P. 

Grasso 11,071 

'Paride's Injection," for medicine, P. 

Grasso 11,070 

'Paride's Liquor," for medicine, P. Grasso. 11,075 

'Paride's Magic Fluid," for medicine, P. 

Grasso 11,073 

'Paride's Miracolous,' ' for medicine, P. 

Grasso 11,072 

'Paride's Odontale," for medicine, P. Grasso 11,074 

'Perfumed Antiseptic Hasoma," for toilet 

cream, T. Haswell 11,085 

"Real Egg Shampoo," for shampoo, Thomas- 
sin Bros. & Co. 11,087 

■Sealpine," for a hair tonic, J. A. Rohrbach 11,084 

'Smoth's Cold Cream," for cold cream, H. 

F. Smoth 11,086 

'Union Made Wood Work." for woodwork, 
United Brotherhood of Carpenters & Join- 
ers of America 11,100 

'Tive Tablets," for medicine, Frederick W. 

Brown Co 11,081 

'Wanmore," for whisky, Eagle Lithographic 

Co 11,092 

'Watch Case Engravers' Union, No. 3, Can- 
ton, Ohio," for cigars, Danner Bros 11,095 

'White & White Co.," for medicine, White 

& White Company 11,080 



PRINTS. 



1,001 



'Ah!** for champagne, H. E. Lesan Co 

'Gravity Lock Binder," for locks for adjust 

able backs of loose leafed books, files, 

etc., J. S. McDonald Co 1,003 

'Gustav Eisenkramer's . Grand Darklight 

Cleaning Fluid," for cleaning fluid, G. 

Eisenkramer 1,002 

"Jug of Joy," for beer, Hulburt Adv. Co.... 1,000 



A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
In print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
given. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the In- 
ventors for any of the inventions named in the fore- 
going list. For terms and further particular. 
addreBS Munn & Co.. 361 Broadway, New York. 





3ERF0RATED METAL 


Pllilsll 


1 OF EVERY DESCRIPTION 1 
1 AND FOR ALL USES. 1 
1 '"W/tMrnrMSMSPE/ffOMr/MC?. jzsn.uwon st. CHICAGO.lLl.uul 



EASIER TO ROW 




seat five persons in comfort, 
able for ladies and children. 



absolutely s afe Mullins Unsinkable 
Steel Pleasure Boats 

Made of steel. Practically indestructible 
Air chamber each end. Cannot sink. Can- 
not leak. Require no caulking, (deal boat 
for family use, summer resorts, parks. Guaranteed. Will 
em row boat tor pleasure, safe tv and durability. No other boat so desir- 

W. H. MULL1NS, 384 Depot St., Salem, Ohio 



SPECIAL MANUFACTURING. 

DIES and STAMPINGS TO ORDER. 

SPEC L MACHINERY-MODEL9-EXPERIMENTAL WORK. 

DROP FORGING DIES AND DROP F0RGINGS. 
HARDWARE SPECIALTIES ETC. MAN FO .TO ORDEH.SEND SAWPLES 
OR DRAWINGS FOR ESTIMATES. WRITE FOR OUR BOOKLET. 

THE GLOBE MACHINE 8: STAMPING CO. 

9 7Q. HAMILTON ST., CLEVELAND, OHIO'. 



Export Trade 

How to Secure and How to Hold It 

Valuable hints on how to secure Export 
Trade sent gratis on request. Address 

EXPORT EXPERT? 

Box »»3, New York 



[HI 



uQ3IIIu3 a Corliss Engines, Brewers' 

and uottlers Macbinerv. THE VILTER 
MFG. CO., 899 Clinton St... Milwaukee, Wis 



SPECIAL MACHINERY *«!«»* »•<»■ ™°™ 



Costilo Machine Works. 



& Experimental Work. 
Centre St., New York 



CHEMICAL EXAMINATIONS RVikV 

DR. H. C. STIEFE1., Bissell Block. Pittsburgh. Pa. 



& &E.ARSI© 193 CL/> 



UNION MODEL WORKS 
193 CLARK CHICAGO. 



FIFRTRIRITV HOW TO MAKE. A Dyna- 
LLLU 1 lliui I I mo, Storage Battery, Telegraph 
Instrument, Electric Bell, Motor. 5 Books, 10c. each. 
BUBIER PUBLISHING CO., Box S. LYNN, MASS. 



^specialists;' 

COUNTING,VOTING,SLOT fit-:, 
SPECIAL MACHINERY. 

.::.:: grant machine co. • •■•■•; 

'.:■■•■:■■:■■■■ BmnanpoHT, cojot. •■:.■■ 



Experimental & Model Work 

Cir. & advice free. Win. Gardam & Son.45-51 Rose St.,N.Y. 



SPECIAL MACHINERY SW. 

Tools and Dies. Punchings, Lathe A Screw Machine Work, 
Metal Spinning.etc. Write today for prices. Advice PRfli 
THE EAGLE TOOL CO. Dept. Y Cin'ti. O FREE 



ALL 
DS 



SETS OF CASTINGS OF" W 

MODEL ENGINES * 

" SEND 10* FOR 126 PAGE 
ILL. CATALOGUE. 
= 3;c= ==z= = == £! ======== E c,ALSQ TO O LS, 

IgITAR WHEELS.& PARTS OF MODELS 




^mwa^ &c ^\^\\"\-WW 



Removed to 188 Milk Street. 



I Magical Apparatus. 

-J Grand Book Cataloeue Over 700 engravings 
25c. Parlor Tricks Catalogue, free. 
MARTINKA & CO., Mfrs., 493 Sixth Ave., New York. 



; h A5lCh Web dt le. stam p _ „ . 
► steel stamps, letters ^/figure: 
bridgeport conn... 



MASON'S NEW PAT. WHIP HOISTS 

save expense and liability incident to Elevators. 

Adopted by principal storehouses in New York & Boston 

Manfd. by VOLNEY W. MASON & CO., Inc. 

Providence, ]£. I., U. 8. A. 



NOVELTIES & PATENTED ARTICLES 

MANUFACTURED BVCONTRACT. PUNCHING DIES. SPECIAL MACHINERY. 
E.KONIGSL0W STAMPING STOOL WORKS, Cleveland. 0. 



Dies, Tools and Special Machines. Models 
and Experimental Work. General Machine Work. 
Ph. J. BENDEa & Sons, Inc., 87 Frankfort St.,NewYork 



STAMMERERS 

An absolute cure at The Massachusetts School, 7 
Park So.. Boston, Mass. References from many 
pupils. Pamphlet sent on request. No fee unless cured. 



T^^l O Special Machinery. Dies. Stampings* 
I UULO \Ve Tool & Machine Works, 
SJUO South Clinton St., Chicago. 



lUinnPI? * EXPERIMENTAL WORK. 
IflUULLO Inventions developed. Special Machinery. 
E. V. BAILLARD, Fox Bldg.. Franklin Sauare, New York. 



FOR SALE 



FIRST-CLASS MANUFACTUR- 
ING PLANT, making iron 
and steel products, up 
to date and "complete in every respect, doing a 
fine business— no debts— always a money maker, 
substantial buildings. Elegant equipment, 
established 15 years. One hundred thousand 
dollars required. For particulars, address 
OLMSTED & BROWN, - Chattanooga, Tend. 



METAL SPECIALTIES 
IYIF G.C0."r°s™?ate e s $ CHICAGO, 

GOOD EMS AT MINIMUM COST. 18-26 W. RANDOLPH ST. 




TYPEWRITERS^ 



All the Standardmachlrjes SOLD or RENTED ANY. 
WHERE at HALF MANUFACTURERS' PRICES. 
Shipped with privilege of examioation. Send for Cat. 

Typewriter Emporium. 203 LaSaiie St., Chicago 



\ H* P* Gas Engine Castings 

FOR $15 WITH BLUE PRINTS. 




Cylinder bored and 
faced-off. 

Runs by gas or gaso- 
line. Water-jacketed. 
K }£* P. Castings— not 
bored or faced— $16X0. 
Send for catalogue of 
engines, dynamos, elec- 
trical supplies. 



W. GILLESPIE & CO,, 232 E. 4th St., Marion, Ind. 




VACATIONS 

Those who from experience know how 
much of pleasure is contributed to the vaca- 
tion in the choice of a route select the 

Lake Shore 

& Michigan Southern Ry. 

Thisis the road which reaches by its famous 
through trains, or by its direct connections the 
entire resort country of the eastern, middle 
and western states, including Lake Chautau- 

?ua, south shore Lake Erie country, and its 
slands, lake region northern Indiana and 
southern Michigan, Colorado, Yellowstone 
country, St. Lawrence River, Adirondack 
and "white Mountains, Atlantic Coast, etc. 

Reduced rate tickets on sale June 1st to 
September 30th. All railways sell in con- 
nection with the Lake Shore. 

Privileges — Enjoyable privileges ac- 
corded on tickets over Lake Shore — stop-over 
Lake Chautauqua, Niagara Falls, Lake Erie 
Islands, option of boat or rail betweenCleve- 
and and Buffalo, etc. 

Summer Books — To assist in your vaca- 
tion plans the following books will be sent 
by undersigned for eight cents in postage: 
"The Ideal Vacation Land," "Quiet Sum- 
mer Retreats," "Lake Chautauqua," "Lake 
Shore Tours," "Travel Privileges," "Book 
of Trains." 

A. J. Smith, g. p. & t. a., Cleveland, O. 
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For All Sorts of Mouses 



"VTOTHING equals Patton's Sun-Proof Paints for bouses. They protect, 
_i3l preserve and beautify. The experiences of owners, builders, architects 
and painters, everywhere prove the value and economy of 

PATTON'S 
SUN -PROOF PAINTS 

They are scientifically combined, exactly proportioned and accurately mixed by special 
machinery. They outlast any pure white lead paint and are positively sun and weather-proof. 
Never blister, chalk nor peel. Their lustre lasts. They have no equal for permanency. Guar- 
anteed to wear jive y ears, . 

Write for our free book about paint. It contains valuable information. 

PATTON PAINT COMPANY, 227 Lake Street, Milwaukee, Wis. 

Pittsburgh Plate Glass Co., General Distributors. 
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Winton is King! 



It Wears the Crown 
of Excellence 




Absolute air governor, guaranteed tires, inde- 
stnr tible crank-sbat't, mechanically coirect 
transmission, thoroughly reliable ignition. 
$3,500 f. o. b. Cleveland. Prompt deliveries. 

THE WINTON MOTOR CARRIAGE CO., Cleveland, 0., U.S.A. 



Orient Buckboard 



With 
Two Speed 

Price, $425 
4H. P. 

Weight, 600 lbs 

«^« 

The little machine that has in one year gained a 

reputation bounded only by the limits of the earth. 

Write for catalogue. 

WALTHAM MANUFACTURING CO. 

Waltham, Mass. 




DARRACQ 




15-20, 80-85 Horse Powers 



Favorite of two continents. Holds more 
records for speed and endurance than any 
other make. Prompt deliveries. Dupli- 
cate parts always on hand. 

AMERICAN DARRACQ AUTOMOBILE CO. 

Controlled by I. A. La Roche Co., 653 Hudson Street 
147 West 38th St., New York 



Greatest Jtir Chamber 



FISK DETACHABLE 




MOTOR TIRES 



Easiest Manipulation 




CHARTER 



GAS and GASOLINE 
For All Work. 

I Stationaries, Portables, Holsters, Pump- 
ers, Sawing & Boat Outfits. 

Send for Catalogue and Testimonials. 
State Your Power Needs. 
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 



All varieties at lowest prices. Best Katlroad 

Track and Wagon or Stock Scales made. 

Also 1000 useful articles, including Sates, 

I Sewing Machines, Bicycles, Tools, etc. Save 

Money. Lists Free. Chicago Scale Co.. Chicago, 111 



What Is Daus' Tip-Top? 

TO PROVE that Daus' "Tip-Top" is 

the best and simplest device for making 



100 




copies from pen-written and 50 
froi 



copies from typewritten original, we will 
ship complete duplicator, cap size, 
without deposit, on ten (10) 
days' trial. „ .^ 

Price $7.50 less *K nt ♦ 
trade discount of LW Net 
88% per cent, or \J 



The Felix F. Dans Duplicator Co., Daus BIJ^., Ill John St., New York 



Our Microscopes, Microtomes, Laboratory Glass- 
ware, Chemical Apparatus, Chemicals, Photo I 
Lenses and Shutters, Field Glasses, Proiectloo I 
I Apparatus, Photo-Micro Cameras ars used by I 
, oratories and I 



the leading Lab-. 
Gover'nt Dep'tsl 



Catalogs! 



I Round the World I 



SCOPES 



IBausch & Lomb Opt. Co. 

j Rochester, N. Y. I 

L New York Chicago Boston Frankfurt, G'yJ 




WONDER of the AGE 

Jackson's Patent High Head Centrifugal Pump. Guaranteed t o raise water 
1.000 feet or more and maintain an efflcieacy of from 10% to 84%. 
First choice of the Engineer for City Water Works, Draining Mines. Hy- 
draulicing. Irrigating and Reclaiming Land. Beats the world for 
Durability* Economy 



and Efficiency. 

BYRON JACKSON MACHINE WORKS, 



Catalogue No. 6. 
SAN FRANCISCO, CAL. 



\»H'< a^" 






A Practical (ar for American Roads. 

Three Speeds and Reverse, Sliding Transmission, Inter- 
locking Devices Throughout. Bevel Gear Drive 
Direct in Top Speed. 

2 cylinder upright motor, 18-20 Horse Power. 
4 M " 4 * 32-35 ■"' " 

Prices $2,300 to $4,000. 

Aluminum Bodies. Canopy Top or Limousene Types. 
Descriptive Catalogue sent upon request. 

ROYAL MOTOR CAR CO., 

10 Marauette St., Cleveland, Ohio, TJ. S. A. 



MR. MANUFACTURER — 

Are you in doubt as to your coal ? Do you 
think you burn too much? Do you know? Would 
you like to? 

We make quite a showing in this line. Write 
for booklet. 
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THE G. M, 
Main Street, 



PARKS CO. 

Fitchburs;, Mass. 



THE STANDARD FOR NUMBERING 
MACHINES IS 

Ik BATES 

For all kinds of work re- 
quiring numbering or dating 
and there are few kinds 
that don't - it is the MOST 
ACCURATE.MOST SIMPI V J3, 
MOST DURABLE. It will 
last a lifetime and always 
do good work. Even an office 
boy cannot do poor work with 
it. By a touch of the finger 
it can be changed from con- 
secutive numbering to repeat 
or duplicate. All office sup- 
ply houses and dealers sell 
it. 
Manufactured by the . . . 

BATES MANUFACTURING CO. 
83 Chambers St., New York 

Write for Booklet 26 




"For the man who knows" 
There's no light rifle like the 

MARLIN 11 ffi! 

for either target shooting or small 
game, because It has Martin ac- 
curacy. If you shoot, this means 
everything. The Solid Top. with 
Its wall of metal always between you 
and the cartridge, and the Side 
Ejector are original Martin features, 
which make It the safest to handle 
as well as the surest. It shoots 
short, long and long rifle cartridges 
without any change. 
The Martin 16 gauge Shotguns are 
the smallest and lightest repeating 
guns manufactured. A new. well- 
balanced gun of great accuracy. 
Handles stiff loads safely and well. 

Write us about any particular repeating rifle 
or shotgun needs you have. Our 1904 Cata- 
logue — 300 illustrations — and our Experience 
Book, that tells what Marlins are doing 
the world over, free for three stamps postage. 

THE MARLIN FIRE ARMS CO. 
39 Willow St., New Haven, Conn. 
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"The Pen That Fills Itself" 



Dip pen In any ink well or any ink, press lever and operation is 

over. As a matter of cleanliness, comfort and convenience don't 

you owe it to yourself to learn more about this perfect pen ? 

If you will let us send you our beautiful new illustrated 

catalogue, it will make you a CONKLIN enthusiast. 

The Gonklin Pen Co. "iS^rsJS'- 

Ttepresent a d in Great Britain by American Agencies, Ltd., 38 Shoe 
Lane, Farringdon St., London, E. C: in Australia by Rae, Munn 
& Gilbert, 47 Market St., Melbourne. 



A Roofing Tin is 
good in proportion to 
the amount of tin mix- 
ture, its quality and the 
way it is put on the 
black plate. The thick, 
heavy coating upon 
"Taylor Old Style" 
can be obtained only by 
hand-dipping, and no 
other tin is hand-dipped 



"A Guide to Good Roofs" should be the first text 
book in your roof education. It is sent free. Archi- 
tects, builders and metal workers can be placed 
upon the subscription list of The Arrow for the 
asking. It often hits the bull's eye. " Rufus the 
Roofer," a little cloth-bound book, is intended 
mainly for the architect, but anyone can have it 
who will send ten cents in stamps for it. 

N. & G. TAYLOR COMPANY 

ESTABLISHED l8lO 

Philadelphia 




CRANE PULLER.-" THE TOOL FROM MASSACHUSETTS." 

A DELIBERATE ACCEPTANCE OF THIS IMPLEMENT UPON OUR WORD 

will reward the buyer with a NEW tool designed for drawing off cams, wheels, pulleys, etc., and 
forcing on or off sleeves, couplings and the like. 

No. 3.- For use in machine shops and automobile repair shops. 
Mo. 2.— For automobile kits. 

Under proper conditions the CRANE PULLER can be employed as a shaft straightener, 
and also as a jack. Capacity, 10 tons. 

TO QET " ON PULLING TERMS " WITH US 

Write to CRANE & RICHARDSON, 112 Water Street. Boston, Mass. 



ACCURATE 
RELIABLE 
DVRABLE 




STYLISH ® 
EFFECTIVE 
IN DESIGN 



WATCKES 



We know that our watches will do what we expect of them, therefore, ft is easy. to unauestlon. 

ably guarantee every watch we make, from the cheapest to the most expensive grade 
THE NEW ENGLAND WATCH CO., 37 CO. 39 Maiden Lane. New YorK 

7 Snow Hill, London, England 



JEFFREY 



ELEVATING--CONVEYING--POWER 



For Catalogues address 

THE JEFFREY MFG. CO. 
Transmission--Screening--Dredging--Coal Cutting Columbus, oro, u.s. a. 
Orilling--Hauling--Washing Machinery. ■""« »«»v«b 



What Do You Want 
Manufactured? 

Having so many factories and such varied 
and complete equipment, we are taking 
contracts for manufacturing sheet steel 
stampings, special precision work, general 
and contract work of high grade, and new 
inventions, such as can be manufactured in 
a well equipped machine shop and tool 
maker's department. 

POPE. MANUFACTURING CO. 
21 PARK ROW, NEW YORK 



Japstick 

Is a disinfecting and antiseptic pastille 
which imparts a delicious and refined ori- 
ental perfume to the clothing or apartment. 
d APSTICK is guaranteed to drive away 

MOSaU/TOES 

BLACK FLIES, MOTHS, BUFFALO BUGS 

and other insects. Each stick burns an hour. 
Full box sent postpaid for Fifty Cents 

The Culecide Company 

165 Summer Street, Boston, Mass. 



Radium 

For PHYSICIANS 

And EXPERIMENTAL 

PURPOSES 

We have the exclusive sale of the 

HIGH GRADE and STANDARD 
Stahmer RADIUM in the U. S. 

H. LEBER & CO., "vShttSSSF' 



ESSOP STEEL C? 



'IJ.LI'I»H;MHI:iM 



WASHINGTON, P/V. 



CRUDE ASBESTOS 

DIRECT FROM MINES 

R.H.MARTIN, 

OFFICE, ST. PAUL BUILDING 

220 B'way, New York. 



PREPARED 
ASBESTOS FIBRE 

for Manufacturers use 



H0R0L0GI CAL DEPARTMENT 

BRADLEY POLYTECHNIC INSTITUTE 

Formerly Parsons Horological Institute 

PEORIA, ILLINOIS 
LARGEST and BEST 
WATCH SCHOOL In AMERICA 

V*'e teach Watch Work, Jewelrv, En- 
graving, Clock Work, Optics. T/uition 
reasonable. Board and rooms near 
school at moderate rates. 

Send for Catalog of Information. 




A match- a second— two cents 



JZ] 
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AHOTBATH — 

Instantly, Anytime, Anywhere. 

~7 1 Always 

] ready— 

I , ^ day or 

I I night 

I 

I By the use of the 

Humphrey 

Crescent 

Instantaneous 

Water 
Heater 

No Ashes, Soot or Trouble. 

Greatest economy. Used with gas. Will 
last a lifetime. More than 50,000 in use 
daily. Prices $16.00 to $45.00. Shipped 
anywhere on 30 DAYS' TRIAL. Send 
today for interesting, illustrated descrip- 
tive booklet 

" The Luxury of a Bath?' IPs FREE. 
Humphrey Co., Dept. L. Kalamazoo, Mich. 




■<:iiffyj.«.ii;imJ.i»nn.i * 



15 to 81 Clinton Street. 



BE LAZY 



—and take it easy, as you can do by wearing the "Lightweight" PRESIDENT SUSPENDER- 

Any store 50c and $1.00 or postpaid for choicest patterns. 
THE C. A. EDGARTON HFG. CO., Box 3*o, Sliirley, Mass. 



-two ounces . 
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